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PBEFAOE.

I HAVE attempted in this work to offer a short yet complete

account of the present state of medical practice, which may be

useful both to students and practitioners. I have devoted most

attention to the description of Symptoms, to Diagnosis, to

Prognosis, and to Treatment, feeling that they are the divisions of

the subject w hich most answer to the idea of practice, etiology

and Pathology are also of course considered, but the latter could

not be so fully dealt with as in works devoted especially to it.

In the arrangement of tlie diseases, I fear this work may be

open to some criticism. Every fresh discovery, every change of

opinion as to the pathology of a disease, is likely to call for an

alteration in a classification which has essentially a imthological

basis. More modern study tends to show that diseases formerly

regarded as having a local origm in viscus or joint, are of a much
more general character. Tlius, it is doubtful whether. j)neimionia,

chronic Bright's disease, and gout should not be looked upon as

general disorders, rather than as diseases of tlie hmgs, kidneys,

and joints respectively. Diabetes mellitus, diabetes insipidus,

and haemoglobinuria, althougli disorders of the urine, are not

due to disease of tlie kidneys ; but their true position in classi-

fication is still very imcertain, and provisionally they may remain

where 1 have placed them in this book. Similarly, rheumatism

and rickets, classified with diseases of bones and joints, are

obviously disorders involving a much wider area, but too obscure

in their origin to demand a readjustment as yet.
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By consulting the most recent works, especially those ut

Faggc, Striirapell, Payne, Ziegler, Gowers, M. Mackenzie,

Douglas Powell, Kalfe, H. Morris, and Crocker, to whom I

must express my indebtedness, I have sought to bring this

book fully up to the modern state of knowledge. I have not,

however, devoted much space to the discussion of theories,

finding that the facts of medicine are amply sufficient to fill,

and more than fill, a volume such as this, and being con-

A'inced that these facts require to be seized and held fast by

the beginners in medicine, not only for the sake of diagnosis

and treatment, but also for the right estimation of the various

theories which are advanced. With a brief statement, there-

fore, of such views I have in most cases been content.

FREDElilCK TAYLOK.

•20, WiMPOLE Steeet,

Cavendish Square, W.
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MANUAL
OV THE

PRACTICE OF MEDICINE.

INTEODUCTION.

A Manual of the Practice op Medicine should deal with

Diseases, their Nature, Course, and Ti-catraent.

It has never l)een ver}^ satisfactorily determined -what is to

he called disease, or what are to be called diseases. To say that

disease is any divei-gence from health, or anything that is the

opposite of health, opens up the (juestion, AVhat is health ? To
this the answer is:—A perfect structure of all the organs or

tissues, with a perfect performance of all their functions
;
and, in

the broadest sense, any alteration of structure or function may be
called disease. But some special cases haA'^e to be con.sidered.

A distinction is commonly drawn between injury and disease
;

but the inflammation which so often results from inpiry is disea.se

of structure and fimction, and although the immediate effects of

injiunes are not generally spoken of as diseases, remote troubles

sometimes occur which are so classed.

Slight ailments, Avhether of a structural kind, such as mild
catarrhs, or of a fimctional kind, like headaches—are often s^ioken

of not as diseases, but as disorders, or ailments. There is, how-
ever, no essential difference, and no broad line of distinction can
lie drawn between those which pass off readily, leaving no trace,

and those which per.sist, or recur frequently, or finally shorten
life.

There can lie no doubt that the structural changes of the
various organs and tissues of the body constitute diseases, such
as intiamnuxtion of the lung or pueunu)nia, chronic inflammation
or cii-rhosis of the livei", and cancerous growth of the stomach.
Such changes are spoken of as primnry disease, meaning thereby
that each is the first essential lesion in th(\ history of the i)atient s

illness, although each owns some precedent cause, such as chill,

or contagion by micro-organism in the case of pneumonia, alco-
holic indulgence in the case of cirrho.sis, and some hitherto
unknown cau.sation in the case of cancer o.f ^;he stonuich.

1



2 INTRODIJCTIOX.

Wc also cannot deny the name of disease to the disturhances of
anatomy tliat may follow such primary lesions in some cases.
Thus, cirrhosis of the liver leads to effusion of liquid into the
peritoneal cavity, abdominal dropsy or ascites; cancer of the
stomach, involving the pylorus, causes secondary dilatation of the
walls of the stomach ; valvular disease of the heart causes con-
gestion of the liver and kidneys, and dropsy of the feet and
legs.

Then, again, as a result of either of these groups of anatomi-
cal changes, there are certain disturbances of fimctions, and
abnormal subjective sensations, such as pain, vomiting, jaundice,
the passage of allKimen in the urine, and others. Are "they also
disease ? There is no difficulty in coming to a conclusion that in
these also there is disease.

Lastly, we have to do with a class of disorders in which no
structural change whatever can be foimd: these are mostly
referable to the nervous system

;
they consist of pain, or spasm of

muscle, loss of sensation or loss of power, or vascular changes
secondary to functional alterations in the vasomotor nerves. This
change in every case is for the time being disease, and the
diffei-ent instances are grouped as functional diseases.

But the subject may be approached from another point of view.
Having decided that the term disease has a very comprehensive
meaning, we may seek to determine how we shall employ the
word diseases tliat is, how we shall arrange what we know of

the possible changes of structure or fmiction into separate groups
for practical purposes. These practical pui'j)oses, in relation to

diseases, are their recognition during life, when the investigation

of structure cannot be so complete as after death, and their sub-

sequent treatment. AVe then perceive that the various changes
of structure which we caimot oiirselves see are accompanied by
certaia other changes, secondary diseases, or fmictional disturb-

ances, whicli are so many indications, or symptoms, of the deeper
change. Thus, with pleurisy we ha'N^e pain, cough, and shortness

of breath ; with cancer of the stomach, pain and vomitmg.
These indications may be subjective experiences on the i)art of

the patient, like pain, tingling, inability to eat, or move
;

or

objective signs to the physician, such as swelling, hardness,

elevation of temperature. And among these objective signs

must 1)0 mentioned especially the indications known as jthj/sical

signs, a term used mostly in reference to the examination of tlie

chest and alxlomen with the eye (inspection), the hand (palpa-

tion), and the ear (auscultation or percussion). Thus, symptoms

and j)hysical siyns are regarded as forming the sum total of all

the results of a structural lesion which can be nnmifest to the

jihysician and guide him in his opinion.

Now, first, the patient has certain experiences of disorder

and discomfort, which are to him a very real illness or disease
;

secondly, the physician, by his special knowledge, can show the
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existence of other disturbances unperceived by the patient ; and

thirdly, there are still facts which he may be unable to observe,

and wliich are only rcA^ealed by the pathologist on jwst-mortem

examination.
Are Ave to limit the term .diseases to the last or to the second

of this series, or may -we allow it to be used for the headaches,

vomiting, dropsies, convulsions, &c., which are the most prominent
part of the patient's suffering, but whicli are to the physician

only the symptom of something deeper, to which he is constantly

striving to attain? Provisionally, no doubt, we must allow the

term a wide application. For, in the first place, there is the

whole class of fmictional disorders, which have, as far as our

present knowledge extends, no anatomical basis, and which
must, nevertheless, be distinguished from one another and
treated ; and secondly, there is the fact, that lesions of the
doopei' organs may be vei-y imperfectly revealed even by con-

ditions which cause much suffering to the patient.

But though we may be sometimes compelled to thmk of droi^sy,

or headache, or neuralgia as a disease, we must rememlier that

Ave should never rest content with that position until every effort

has been made to find out Avhat organ or structure may be at

fault, and we should never permit ourselves to fall into the
slovenly habit of ticketing all symptoms Avith the name of dis-

eases, and treating them Avithout any attempt to remove, or
modify, the ultimate cause, Avhen it may be Avith no great diffi-

culty ascertained. This search after deei^er causes, Avhich is

incumlient on every j)hysician Avith regard to the case before him,
is being prosecuted Avith greatest Aigour by the profession in the
case of those disorders knoAvn as functional diseases ; and it is

possible that many of them Avill at no gi'eat distance of time
be found to be due to structural changes, Avhich at present elude
our observation.

A thorough laaoAvledge of every disease requires an acquaint-
ance Avith several separate branches of study, Avhich are as
folloAvs :

—

Jitiolof/y, the Study of its causes in general. Patholof/y, the
study of its causes Avithin the body, and the processes resulting
therefrom. Morbid Anatomy, the alterations in the structures
caused by it. iSympfo7>is, the indications—subjective on the part of
the patient, and objective to the physician—by Avhich Ave arrive at
a knoAvledge of Avhat is Avrong. Diagnosis, the method of dis-
tinguishing from one ancjther the diseases that may haA^e symp-
toms more or less neai'ly alike. Proyvosis, the art of ioretelling
the course, duration, and termination of any given case. Finally,
Treatment, the end and aini of the Avhole study of the science
and art of medicine.

JEtiology.—The causes of diseat-o are commonly divided into
predispoxiny and e.rcitiny, but no hard line can be drawn between
them. A predisposing cause may lie in operation for a gi-eat
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length of time witliout the disease being produced, the exciting
cause is usually only of sliort duration ; but conditions whicli act
as predisposing causes at one time may act as excituig causes at

another. JFJtioloyy strictly covers tlic wliole of the causation of

disease, but it is i^erhaps more often applied to the remoter
causes, and to those conditions which are associated "svith a dis-

ease, without its being known how they influence its occurrence.
The relation to disease of age, sex, climate, hygienic surround-
ings, food, and preceding illnesses, are commonly considered
mider this heading. On the other hand, i^rocesses taking place in

the body immediately preceding or causing the cUsease, are rather

considered as pathological processes, than setiological factors.

Pathology is sometimes used to signify the study of diseased

structures, but it is better limited to the study of diseased pro-

cesses : that is, practically, the influence which the causes of dis-

ease have upon the fmictions and structures of the body ;
while

morbid, anatomy or pathological anatomy describes in detail

the diseased structures themselves.

Symptomatology is the study of the symptoms of any disease

;

and associated with this and with its morbid anatomy we have to

consider what have been called complications and sequelae.

Complications are certain lesions or .symptoms wliicli are tlie

result of the original disease, but only occur from time to time,

and are not regarded as a necessary part of the disease : thus,

abscesses are a complication of enteric fever
;
hoemoptysis a

common complication of phthisis
;
parotitis a very rare compli-

cation of pneumonia. But the term is applied somewhat arbi-

trarily ; for instance, in enteric fever, rose spots and diarrhoea

are not miiversally present, and yet they are regarded as part of

the disease and never as complications. We must regard m a

different light the case Avhere one disease occurs at the same

time as another, but as far as our own Icjiowledge goes is quite

independent of it ; the complication may seem to be purely acci-

dental, yet we may not always be able to say how far the primary

disease predisposed towards the ac(iuirement of the second. Two
common cases are (1) the complication of any slight or severe

local disease by scarlet fever or other infectious disease, caught

by contact; (2) the termination of some chronic nervous disease,

like hemiplegia or locomotor ataxy, by pneumonia or bronchitis.

Diagnosis is the study of the recognition of diseases by certaui

svmptonis, physical signs, or points in the history of the cases

which, taken together, indicate that the patient is suffering from

a particular ailment.
, . , ^

By diferentinl diagnosis— a. somewhat tautological term—is

meant acknowledge, m any given disease, of all the other diseases

wliich most clearly resenil>le it, and the points of difference upon

which reliance may lie placed to distiiiguisli it. But tlie Avoi-d

diaiinosis is not always used with the same extent of mcanuig.

Some would limit its use to the cases where, after a careful con-
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sideration of the symptoms, signs, and history, aided by their

knowledge of the pathological processes to which each organ is

liable, they infer what they cannot actually see—namely, that the

IJatient has this or that disease. But the terra may be extended
to the recognition of quite ob\aous lesions, where the amount of

inference required is little or none, as, for instance, whei*e one
"diagnoses" a black eye, a lacerated woimd, a fractured bone with
the fragment projecting from the skin, or a pleural effusion after

exploring tlie chest, and seeing the serum in the syringe. There
is, however, no sharp line of distinction between these groups of

cases, and they are all of them technically diagnoses. Similarly,

it may be saicl they are all differential diagnoses, since the recog-
nition of a particular disease cannot be considered sure, unless
the diseases most like it are deliberately or instinctively, as it

Avere, excluded. All diagnosis requires obviously a careful con-
sideration of the symptoms, physical signs, and other indications
of disease

;
but, in addition, the former history of the patient and

the duration of the symptoms are of the iitmost importance;
and linally, the physician must have a tolerably complete knoAV-
ledge of the lesions to which each organ is liable, and of their
relative frequency under different conditions. Prolmbility is an
imijortant element in diagnosis. In exceptional instances a
disease may present a physical sign, symptom, or indication,
Avhich is not caused by any other knoAvn condition. Such a sign
or symptom is said to be pathognomonic of the disease in ques-
tion. As a fact, the number of pathognomonic sijmjytoma is a very
.small one.

It Avill have been gathered from the remarks on diseases that
by diagnosis Ave shall ahvays aim at finding out the primary
lesion ; thus Ave must not be content Avith calling any pain
rheumatism or neuralgia, but Ave must try to find out Avhether
such pain is caused by pressure on a nerve, by inilammation of a
nerve, or by degeneration of nerve-tracts. But in many cases
the patient suffers from numerous symptoms, pain, cough, sick-
ness, dropsy, allnmiinuria, and others. As a rule, Ave should try
to see hoAv far all these conditions may be due to one single
primary lesion, such as vah^dar disease of the heart, or granular
disease of the kicbiey ; but Ave must not forget that freciuently
tAvo or more independent lesions coexi.st, and produce a complex
arrangement of symptoms.
Prognosis.—Successful progno.sis requires a thorough acquaint-

ance Avith the natural history of every disease, Avith the extent to
which they are influenced by age, sex, and other ajtiological
factors, and a careful judgment on the variations of the patient
from day to day.

Tlie ([uestions that arise in prognosis are such as these :—Will
the patient recover y AVill he recover completely, or be left Avith
any organ damaged ? Will he ever have the disease again ? If it
IS a fatal disease, hoAv long Avill he live ?



INTRODUCTION.

In the early days of a disease the question of recovery can
only be answered by a consideration of the i)ercentage
mortality as known by statistics. As the case proceeds the
rapidity or severity of the symptoms, the condition of the circu-
lation (pulse or heart), the ability to take food, the integrity of
the nervous system—are the points which have most bearing on
one's opinion. In practice, prognosis is often of the greatest
importance for the physician's credit, and a hasty conclusion, that
turns out wrong, is often remembered against him more than any
want of success in treatment.
Treatment.—In this we should aim first at the removal of the

cause where this is possible ; if not, we may succeed in neutraliz-
ing its iniluence. One or other of these methods may suffice to

cure all the symptoms and troubles of the patients ; but in most
cases we are also called upon to deal directly with the symjjtoms,
using remedies that have no influence upon the underlying
disease. We must, when doing this, never forget that such
symptoms hold a position secondary in imi)ortance to that of the
disease which causes them. Lastly, we must in all cases counter-

act the tendency to death, which may, indeed, be the natm-al

course of the disease, or may arise rather as an accident from
some mfrequent complication. As an examijle we may take

I)hthisis, which is due to tubercle, and the tubercle bacillus. The
removal of this, when once it has obtauied a footing, cannot be
directly effected. Its influence can be neutralized by the best

hygienic surroimdmgs, by fresh bracuag an, and by sj)ecial climates

which enable the body to resist the action of the bacillus. In the

meanwhile, there are numerous symptoms—cough, expectoration,

pain, sweating, diarrhoea—which will diminish as the concUtion of

the lung improves, and which can be also controlled by suitable

medicines. In addition, serious complications may arise, espe-

cially haemoptysis, or spitting of blood, by which life is directly

threatened, and such a death may be averted by proi)er

therapeutical means. Pleuritic effusion is an instance in which

we have cough, dyspnoea, pain, and distress due to the presence

of liquid in the pleura; the removal of the liiiuid either by

tappmg, or by the use of drugs, is followed liy relief of all the

symptoms. One point it is very necessary to impress upon the

student—namely, that diseases are to be treated not by medicines

or surgical manipulations and operations alone, but by regula-

tions as to rest or exercise, diet, hygienic surroundmgs, residence,

and other considerations.

Preventive treatment, in-opliylactic treatment, or prophylaxis will

only be occasionally referred to. It largely consists in avoiding

the causes, and is almost co-extensive with sanitary science. The

word treatment is, in this term, applicable rather to the indi-

vidual than to the disease.



SPECIFIC INFECTIOUS DISEASES.

Before dosevibing the specific infectious diseases it is desirable

to say something of the condition known as pyrexia or fever,

which so commonly accorai)anies these processes, though by no

means confined to them, and of contagion, or the process by which

they are conveyed from one person to another.

PYREXIA.
The terms fever and pyi-exia are not always used in the same
sense, pyrexia being sometimes limited to the mere fact that the

body temperature is elevated, fever comprehending the rise of

temperature, together with all the other bodily disturbances

which usually accompany it. As is well known the temi^erature

of the body varies in health between 97-5° and 99° Eahrenheit. It

is usual to speak of 98-4° as being the normal temi)erature, and
it is very common to find the thermometer give such a record.

But there arc daily fluctuations of the normal temperature,
according to which it is lowest between 2 a.m. and 7 a.m.,

gradually rises from 7 a.m. to 1 or 2 in the afternoon, remains
at a maximum from that time to 7 or 8 in the evening, and
then falls to its minimum after midnight.
Registration of Temperature.—The temiierature of the

body is taken, for ordinary clinical purposes, by means of the
clinical mercurial thermometer, which registers the temperatm'e
after it is removed from the body, by a portion of the mercurial
column being prevented returning into the bulb of the instru-

ment. It is usually about four inches long, so that it can be carried
in the pocket. The bulb of the instrument may be placed in the
axilla, the gi'oin, the mouth, or the rectum.

In the two former situations it is necessary to see that there is

complete contact of the skin with the bulb, and it must remain
there sufficiently long for the surface of the skin to attain the
temperature of the body generally: three to five minutes com-
monly suffice, though a very slight rise may be noticed for some
minutes longer if the thermometer is left in. In the mouth
the bulb should l)e placed under the tongue, and the stem must
be grasped by the lijw: two to three minutes are required.
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Under certain cii-cumstances the rectum may l)e emijloyed for
taking the temperature; the bulb is introduced for one and a
half inclies. The result is always to be depended on ; but it is
obviously a method that is not always convenient. It may be well
to bear m mmd another way of getting at the body-heat—that
is, by passing urme on to the bulb of the thermometer, but its
application is rather limited. As a fact, the axilla and tlie mouth
are most freipiently employed. Besides the ordinary clinical
thermometer, there is in use a thermometer, shaped like a very
small watch, which is sensitive, but has the disadvantage of not
fixing its record: and there are surface thermometers, wliich
are useful m special uivestigations.
In consequence of daily variations both in liealth and disease,

it is desirable to record the temperatures at least twice a day

:

the best times would be 5 or 6 a.m. and .5 or 6 p.m, so that
the lowest and highest temperatures should be observed. Social
arrangements do not usually allow of this in slight cases
of illness, and 10 a.m. and 6 to 9 -p.m. are more often the
times selected; but it must be remembered that at 10 a.m.
the temperature is already rismg, and that after 7 p.m. the
maxiipum is generally passed. In severe illnesses, like typhoid
fever, pneumonia, &c., it is very desirable to take the tempera-
ture at least every four hours, when the daily variations

can be more closely watched. The temperature should in all

cases l>e recorded on a chart, with a dot for each observa-
tion and lines drawn from dot to dot

;
by this means the oscilla-

tions of the temperature are graphically rejiresented, and its

general behaviour is more closely brought to the mind than by
long columns of figures. It has been objected that we can never
know what takes place between each observation, and that a
line drawn, say, from a dot at 99° to another dot at 101° four

hours later, gives a false impression of a steady rise, of wliich we
have no evidence. But when once we recognize that there may
have been variations in the mterval, we need not be misled by
the chart, any more than by a eoluimi of figures recording the

same observations, and it is certain that the chart gives at once a

comprehensive grasp of the course of the fever so far as it can be

Icnown from the observations taken. ^Yhcn studying the four-

hour chart of a long illness, I have often found it useful to di-aw

up from it a fresh chart, selecting only the lowest morning and

the highest evening temperatures, and thus showing, m the most

prominent way, the extreme oscillation in the body-heat on each

day.
Range of Temperature.—In disease the teinperature ranges

from 92-?>", or even lower, to 110" or 111°. Temperatures of 116°

and 122° liave been recorded, but considerable doubt attaches to

their genuineness.
Many terms have been used to denote the different degrees of

temperature above or below normal ; A^'undel•lich gives eleven
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in all. But I think the following are all that are practically

wanted :

—

Collapse temperatures .... 92'3° or lower to 96°.

Subnormal ,, .... 96° to 97-5°

Xormal ,
97-o° to 99°.

Slight or moderate pyrexia . from 99° to 101° in the mornmg,
or l02-i)° in the evening.

Severe pyrexia from 101° to 103° in the morning,
or 10o° in the evening.

Hyperpyrexia above 10o°.

Conditions associated with Pyrexia.

Pyrexia, fever, or febrile reaction. Is accompanied by many
other disturbances besides elevation of temperature

;
indeed, every

function of the body is more or less upset whenever the tem-
perature is raised for more than a very short time ; and the

symptoms which will be here shortly enumerated, are present

more or less in all the febrile diseases.

Skin.—It is hot to the touch, sometimes intensely .so : gener-
ally dry, but it may be moi.st, and in some diseases jn'ofuse

sweats may occur, which, sometimes perceptibly, sometimes
scarcely at all, reduce the temperature. Such perspirations may
cause an erudition of .sudamina, or miliaria. The colour of the
skin OA'er the body is generally normal, imless there are erup-
tions, such as miliaria, or the specific rashes of scarlatina,

measles, typhus, and others. But the face is often flu.shed,

especially at the commencement of a fever ; often the cheeks
and lips are flushed, and the face is elsewhere pale : later on,
with a failing circulation, the face becomes deeply congested
or livid, and the extremities show the same change.

Alimejitary System.—The tongue becomes furred
;
generally,

at lirst, the fur is white, and the tongue is still moist ; then the
tongue becomes dry, the fur i)eels from the edges f)r tip, and shows
the bright red tongue beneath. Later on, the tongue becomes
very dry, stiff, hard, dirty broAvn in colour, lissured on the surface,
and caked with dried remains of saliva, buccal secretions, food,
and sometimes blood. In this stage also the gums are covered
with a similar collection, which is called .so/vfe. Loss of appetite,
or anorexia, is one of the first sig-ns of fever ; sometiines sickness
is present, and in all cases digestion is feeble. The bowels
are usually constipated. The spleen is often slightly, in certain
diseases very much, enlarged, and tender.

Cirmlation.—The heart's action is quickened, at first excited,
then feebler. The pulse ranges froin 80 to 120 or more. It is at
first full, bounding, and firm ; it soon lieeomes softer and dicrotic

;

and with high fever it is hyperdicrotic {see The Pulse). In
later stages, as the heart becomes more feeble, it is quick, very
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small, very compressible, running or flickering. AVith pro-
gressive weakening of the heart's action, the lirst sound l)e-

comes faint, or inaudible, and the impulse may be detected
outside the nipple, showing that the heart is becoming dilated.

Respirnticm.—This is quickened in proportion to the jjulse and
the rise of temperature : it may rise to 30 or 40 in the minute.
When the illness has lasted some time, tlie leases of the limgs
become congested (hypostatic congestion), and the respiratory
movements of the upper part of the chest in front are exag-
gerated.

Kidneys.—The urine in fever is scanty, high-coloured, and
deposits a brick-red sediment of lithates on cooling. The urea is

in excess, and the chlorides are usually diminished. In severe
febrile illnesses, thei-e may be a small qiiantity of alliumen.

Nervous System.—Headache is common at the commencement
of pyrexia ; there is also a heavy feeling, dulness or disincli-

nation to tliink or make any mental effort: after a time, the

patient not only does not wish to, but camiot exert the intellect

;

he becomes drowsy, and when he drops off to sleep, begins to

talk. Later on he is delirious without really sleeping, and the

delirium may be muttering, and is occasionally maniacal, the

patient getting out of bed, struggling with his nurses or

attendants, or jumping out of the window. In the last stages

there is profomid luiconsciousness or coma. The disturliance of

the muscular system shows itself in general bodily wealoiess,

tremor of tongue or limbs when they are moved, and twitching of

the muscles (subsultus tendmum).
Daily Variations.—The temperature in fever .shows daily

fluctuations, which are, as a rule, similar to those observed in

health—that is to say, the temperature is lower in the morning,

higher in the evening ; and the lowest point is commonly reached

about micbiight or 2 a.m., and the highest from 4 to 6 p.m.

Occasionally the reverse obtains, the temperature is highest in

the morning, lowest in the evenmg

—

typus inversus. The pulse

and respiration rise and fall with the temperature, and the

general discomforts of the patient vary m the same mamier.

Varieties of Pyrexia—The jiyrexia which accompanies or

constitutes an illness may be one of three kinds: it may be

co7itinnoiis, remittent, or intermittent (Fig. 1). A continuous fever

is one in which the temperature is constantly aliove the normal,

and the differences between the morning and evening tempei-a-

tures never exceed the variation in health—that is, one and a

half degi-ee. A remittent fever is also one in which the tem-

perature is constantly above the normal, but the difference

exceeds one and a half degree. Thus, in the mornmg it may tall

two oi- three degrees, but never reaches the normal. An inter-

mittent pyrexia is one in which the morning temperature falls

to the normal, or below it, while the evening rise is two, three,

or more degrees above it.
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In some cases of illness there may be, at one time, a continuous

pyrexia, at another a remittent, and at a third time an inter-

mittent pyrexia
;

as, for instance, in enteric fever and in

phthisis.

Course of Pyrexia.—In many cases of fever a very definite

course may he recognized, the liegummg' and the end being
marked by certain characteristic plienomena.

Tlie fever begins -with a sensation of cold—it may be a mere
chilly feeling, so that the patient seeks the fire, and he may feel

as if cold water were rimning do-wn his back ; or he shudders or

shivers, and finally he may have a definite rif/or. This is a
more or less prolonged attack of shivering, in wliich the patient

CONTINUOUS REMITTENT INTERMITTENT

Fig. 1.

—

Types of Ps-eexia.

trembles all over, his teeth chatter, he feels intensely cold, his

face is pinched, and the nose, ears, and finger tijis are livid. ]3ut
though the surface is cold, the internal parts are hot, and if the
thermometer is used, it will be found that the temperature is

constantly rising from the first. The rigor may last from a few
minutes to half an hour, an hour, or more. In children, rigors do
not occur, but their place is often taken by a convidsion.
The second stage of the fever is the fastiffium, in which the skin

is liot, and tlie various phenomena already recorded are present.
In some fevers the temperature may rise to its maximum or

(tone just before the onset of the thu-d stage.
The third stage is that of defervescmce or decline, which occurs

either by crisis or lysis. In crisis there is a rapid fall of tempera-
ture to the normal withm twelve to thirty-six hours: it is

sometimes accompanied by profuse sweating, sometinies by
diarrhoea (critical sweat or diarrhoea). In It/sis the temperature
falls more slowly, takmg tlii-ee or more days to reach the
normal.
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For some days after a pyrexia, the temperature may be
unusually low (subnormal), and from this time the period of
convalescence is established.

The phenomena of rigor, fastigium, and crisis, occur typically
in ague, in which they may be all comprised within a period of
six to twelve hours.

Death in Fevers.—This results, first, either from exhaustion
after prolonged illness or from the intensity of the fever in a
few days

;
secondly, from hyperpyrexia in a small numl)er of

instances only, though it is not imcommon for the temperature to
rise very high when the patient is at the point of death from
other causes

;
thirdly, from cardiac failure

;
fourthly, from lung

comi)lications.

Certain anatomical changes are common to nearly all deaths
with high fever. The blood is thin, iluid, dark in colour, and
rapidly stains the aorta and large vessels. The red corpuscles
are diminished, the white corpuscles are increased in (piantity.

Small petechife or hajmorrhages are found mider the serous
membranes of the pleura and pericardium. The solid organs

—

liver, spleen, and kichaeys—are lai-ge and soft, and the kidneys and
liver show, imder the microscope, some granular change in their

secreting cells.

The muscles may .show the peculiar degeneration which was
described by Zenker {see Enteric Fever, p. 38) and hajmorrhages
and abscesses may form in their substance.

The Cause of Pyrexia.—This is a subject that can only be
.shortly dealt with here : it has been much discussed, and there

is still much uncertainty about it. The normal temperature of

the body depends, firstly, upon Heat-jwodaction, by chemical

changes, and it is said that 80 ])er cent, of heat-production goes

on in the muscles, independent of their contraction, and con-

trolled by nerves arising from centres in or near the corj^us

striatum
;
secondly, upon Heat-loss, which occurs from the skin

to the extent of about 80 per cent., by the hmgs (and the ingesta

passed out as fj^ces) to the extent of 20 per cent. The nerve

apparatus concerned is chiefly the vasomotor .system, by whidi

the circulation through the skin is effected. If the skin becomes

hot, the vessels dilate, the skin is congested, it becomes a better

conductor, more blood passes through it, and so heat escapes by

radiation to the surrounding air. Obviously, the temperature will

rise if the heat-production increases with normal heat-loss, or if

the heat-loss is less with normal heat-production. Pyrexia was

attributed l>y Traube to the latter alone, by others it has been

accounted for by the former alone. Lieliermeister allows that

a rising temperature may be caused by diminished heat-loss

alone, or increased heat-production alone ;
but he thinks that,

when the fever is established and continuous, the heat-production

and heat-loss must again be equal, the temperature is for the

time constant, but that it is regulated for a higher level than it is
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normally. To this view Dr. Fagge gave in his adhesion, but I

must confess I do not think it is satisfactory.

Ur. MacAlister objects to it that the " regulation " in fever is

very imcertain, and that rises tmd falls occur with great facility,

lie, however, believes that there is a regulating function, which
he names Thennotaxis, and for which there are probably centres

in the pons or medulla, as is largely shoAvn by clinical cases, such
as have been collected by Dr. Hale White, among others. Heat-
regulation (thermotaxis), heat-production (thermogenesis), and
heat-loss (thermolysis) may one or all, according to Dr. MacAlister,
be distiu'bed in fever. Heat-regulation, the highest function, is

disturbed iirst, producing slight irregular pyrexia ; in a laigher

degree of pyrexia, heat-production and heat-regulation are both
upset, the former being increased; in hyperj^yrexia, heat-loss,

the lowest function, is also involved ; and there are thus, simul-
taneously, disturbed regulation, increased production, and dimi-
nished loss. If this is an explanation of the immediate cause of

fever, we are still left with the question. What is the remoter
cause ? How are these several functions upset ? Tliis is partly
answered beloAv.

Classification of Fevers.—Fevers may be divided, according
to theii" causes, into specific (or idiopathic), s3anptomatic, and
neurotic. The specijic fevers are now known to be dependent
upon the entrance into the body of bacteria, or micro-organisms,
which multiply in the blood and tissues, and can be cultivated,
under special circumstances, outside the body ; and the specific
micro-organism has been discovered for each of a great number
of these febrile diseases. But it is still quite micertain how they
luring about fever ; it is most probable by their producing che-
mical compounds which increase the chemical changes, producing
heat. These fevers may be also called infective.

Symptomntic or inflammatory fever is the febrile reaction
dependent upon local inflammation. Here, also, toxic chemical
compounds have been supposed to be produced and conveyed
into the circulation. But an increasing knowledge of bacteria
shows that many diseases, formerly thought to be a local
inflammation with inflammatory fever, are really specific or
infective diseases.

Neurotic Fevers. — The origin of these is still more obscure
;

but the tendency is to refer them to a disturbance of the central
nervous system. They are less often a continued pyrexia than an
occasional rise of temperature

;
they are sometimes the i-esult of

structural lesions of the nervous system, tumours, meningitis, &c.

;

sometimes, as far as can be judged, they are purely functional,
or hysterical. In the latter case they may be imaccompanied by
tlie other functional disturbances of fever: the tongue may be
clean, the appetite fair, the nutrition maintained.
Treatment.—The special treatment of each particular case

will depend more or less upon the cause; but the general prin-
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ciples of treatment are as follows :—The patient should l)e kept
at rest in bed, in a well-ventilated apartment ; he should l)e kept
cool, the aiuount of clothes being lessened if the fever is xcvy
high. A distinct lowering of temperature may be sometimes
effected in this way, a point to be remembered all the more as
the tendency of the patient's friends is to heap clothes upon him,
to prevent his " catching cold." The extremities, however, must
be carefully watched, and specially covered or warmed, if neces-
sary. The diet should be light, digestible, and nutritious. In
the majority of cases milk is the most suitable, and an adult
patient may take from two to four pints in the twenty-four hours;
beef-tea, mutton broth, chicken or veal broth, may generally be
substituted to the extent of half or one pint in twenty-four hours.
In cases where milk disagrees, or is felt to load the stomach, or is

rejected, it may be mixed with half its bulk, or an equal quantity,
of barley-water or soda-water ; or it may be peptonized or pre-
digested by warming for a little time with licpior pancreaticus.
These foods should be given in small cpiantities at short intervals

;

for instance, live ounces of milk every two hours in severe cases.

In many cases of pyrexia, the temperature may be directly dealt

with by methods lcno^^^l as cmtipyretic. It must lie distinctly

understood that such treatment will not shorten the duration of

the illness, and that there is vei'y rarely (except in rheumatic
hyperpyrexia) any danger that the temperature will creep up
to a height which can be directly fatal. 13ut efficient antipyretic

treatment certauily increases the comfort of the patient during
the time that each successive dose or application is in operation,

and possibly, in some diseases, diminishes the risk of damage
to viscera; and although such a treatment does to a certain

extent interfere \\ath the natural course of the temperature, it

need not materially falsify our estimate of the jsrogress of the

.

illness.

Antipyretic methods may be divided into three groups :

—

Milder Refrigerants.—These are the ordinary saline remedies

—citrate of potash, acetate of ammonia, dilute acids, Avhich were

formerly given in every fever, but have very little influence.

Stronger Antipyretic Drugs.—These are commonly given in

single doses when the temperature reaches a certain height, such

as 102° or 103°. The result is that the temperature falls within

two or three hours, and, remaining low for a time, rises again in

six or seven hours to a height not much different, if at all, from

what it would have reached had no antipyretic been given. The

following are the drugs which may be so employed and their

(loses :—Quinine sulphate, 20 to 30 grains
;
salicine, 20 grains

;

salicylic acid, 20 grains; kaii'in, 10 grains; antipyrin, lo grains;

acetanilidc (antifebrin), 3 to 5 grains; thallin, 2 to 4 grains;

phenacetin, 8 to 12 grains. Of these antifebrin is tlie most

generally satisfactory, as a small dose suffices; it rarely fails

to reduce the temperature, and its operation is not attended
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Avith the collapse and profuse sweating that not iinfrequently

happens -when others are given.

External Application of Cold.—This may be clone in several

ways:— The cold liath; the wet pack; sponging; ice applica-

tions ; Leiter's coils.

Cold Bath.—This has been largely used in the treatment of

enter;c fever. The temperature is taken every three hours, and
whenever it is found at any of these periodical obserA^ations to be
10'1° F. or higher, the patient is placed in a bath, of a temperature
of 70°, in which he remains for ten or fifteen minutes, according
to its effect upon the patient. He is then removed, lightly cU'ied,

and replaced in bed. The temi)erature will then be generally
foimd to have fallen to 99°, 98°, or even lower. The system is

open to modifications : the observations may be made less fre-

quently, the Imth may be only used when the body-heat is

102-5'^, or 103°, or 103'o°, and the temperature of the bath may
be as low as 60° F. or as high as 80° or 90°. Sometimes the
patient is put in the bath at a temperature of 90°, and ice is

then introduced to bring down the heat to 75° or 70°- It is

obvious that the greater the number of Imths, and the lower their
temperature, the greater will be the effect upon the mean body-
heat. I have generally made observations every three hours, and
used a bath of 80°, when the temperature was found at 103°.

Wet Pack.—A sheet is wrung out of ice-cold water, and
wrapi)ed roimd the patient for ten or fifteen minutes, the api)li-
cation lieing made under the same conditions of bodily temperature
as are directed for the l)ath.

Sjmnying.—The body is uncovered and sponged over with cold
or ice-cold Avater for seven to ten or fifteen minutes. This
method is not generally so effective as the two former ; the tem-
perature coinmonly falls from one-and-a-half to two degrees only.

Jce-A«Y/s.—These may be placed on the chest or abdomen for
varying periods.

Leito-s Coils.—These are closely wound coils of metal tubing,
through which a continuous stream of cold water is passed.
They may lie applied to the head, chest, or abdomen.
Stimulants.—In all severe febrile illnesses the necessity for

temporary stimulation may arise ; this may be supplied by sal
volatile, carbonate of ammonia, or small doses of ether ; but more
certainly by brandy or other distilled spirit. Signs of nerve-
prostration or cardiac failure are the indications for the use of
stimulants—quick, feeble pulse, inaudible first sound of the heart,
dry, tremulous tongue, or delirium. A pulse under 100 rarely
requn-es stimulants. If the heart becomes irregular or shows
evidence of dilatation, digitalis and ammonia should also be
given. The quantity of brandy may be from two or six or eight
ounces m the twenty-four hours ; Init the larger (luantities must not
be continued for mimy days, and especially in prolonged ilhiesses
like enteric fever, one should carefully watch the effects of this
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drug, since an excessive amount will keep up a (juick pulse, and
a drowsy, muttering delirium, deceptively like the very condition
for Avhich it was originally given.

CONTAGION.

It is now generally accepted that the contagion of the infectious
fevers is due to the transference from the sick to the healthy of
actual particles, Avhich are excessively minute living organisms.
The contagion of some skin diseases (ringworm, faATis) is of a
similar land, as these diseases have l>een long Icnown to result
from the invasion and growth of a fungus, wliich can be seen
with no great difficulty by microscoi)ic examination. The detec-
tion of. the micro-organisms of the fevers—such as relapsing
fever, erysixielas, anthrax, scarlet fever—is, however, much less

easy, and requires sj)eeial methods of staining as well as very
high powers of the microscope ; while the proof that any organism
is the cause of a particular disease can only be obtained after

special researches by means of cultivation and inoculation-

experiments. This forms a special department of pathology,

now called Bacteriology. The following are the conditions that

have been laid down by Koch to i)ro\ e that a special micro-

organism is the cause of a disease:— 1. The micro-organisms
must be constantly found in the blood or tissues of the men (or

animals) suffering from the disease. '2. They must be got to grow
in some medium outside the body, and, by successive culti^^ations,

completely separated from all matter belonging to the liody from
which they came. 3. After being thus cultivated through several

generations, they must be inoculated into some animal, and repro-

duce in it the original disea.se. 4. In the blood or tissues of this

animal the same micro-organism must be found which was found

in the original patient.

The micro-organisms which are related to the infectious fe^-ers

belong entirely to the class of SchizomycetsB or fission-fungi. These

occur in various forms, such as minute spherical or ovoid bodies,

called cocci or micrococci; straight, rod-like bodies, called bacteria

or bacilli ; spiral or screw-like rods, called spirillum or spirochaite.

Cocci ]nay adhere together in long threads (streptococci), or in

plates (merisviopcdin), or in cubical groups {sarcina), or in an irre-

gular manner (staphylococcus). Both cocci and rods are reproduced

by the formation of spores, which, ui some cases, form within the

cell-membrane (endogenous); in others are formed by the con-

version into a spore of one segment of a chain (joijit-spore or

arthro-spore). This distinction assists in the classification of the

schizomycet;x>. The ordinary pathogenic micrococci form arthro-

spores. Bacilli are rod-forms reproducijig by endogem)U.s spores.

Zooc/lma is a term given to masses of cocci or rods united together

by a gelatinous intercellular substance.
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The -sirus, or the micro-organism, where such is known to

exist, enters the system by tlie hmgs (scarlet fever, typhus,

sraall-pox), the ahmentary canal (enteric fever, cholera), the

generative mucous membranes (gonorrhoea, syphilis), or by abra-

sions of the skin (syphilis, hydrophol)ia). The entry of the virus

is followed by a period of incubation, during which no changes

are manifest, and which varies from two or three to twenty-

five days, being generally fairly constant for each particular

disease.

At the end of this period are observed the clinical features

characteristic of the illness ; in some cases there are changes at

the seat of inoculation (syphilis, vaccinia), in all there is a con-

stitutional disturbance resulting from infection ; in some, again,

there are secondary local disorders, as in syphilis. The hifluence

of the micro-organisms, wliich multiply rapidly, on the i)vo-

duction of these effects seems to be of two kinds : firstly, l)y

acting on the leucocytes or tissue-cells ; and secondly, by pro-

ducing a poison.

In some cases the leucocytes or tissue-cells are destroyed by
the bacteria ; in others they may absorl> the bacteria, and become
enlarged or hypertrophied. Cells thus enlarged will be arrested

in the lymphatic glands, and this accounts for the enlargement
and inflammation of these oi'gans in particular cases. That some
poison is i)roduced by the bacilli, which acts beyond the scope of

theii' mechanical influence, is rendered probable from the in-

tensely rapid and fatal blood changes of malignant scarlet fever,

and hsemorrhagic small-pox.

The micro-organisms, as they multiply, may be conveyed
through the lymph channels into the blood ; and by becoming
impacted in different parts of the circulatory system may form
fresh foci of disease. This is seen in the lungs in ordinary
pyaemia, in the liver in portal pyaemia, and in the synovial mem-
brane of the joints in cases of jomt pyaemia; and possibly the
synovitis of gonorrhoea and scarlatina are to be exi)lained in the
same way.

Tlie duration of a specific disease is often very strictly limited.
Thus tyi)hus, relapsing fever, scarlatina, measles, small-pox,
and vaccinia, have all a definite duration, which is adhered to
with some constancy. In others, as syphilis, leprosy, and
tubercle, the infection may be lifelong ; but in the first of these
there are limitations to the duration of the primary and secon-
dary lesions, which assimilate it closely to the typical specific
fevers. How this termination of the infection is brought about
is not clearly proven. The case of relapsing fever suggests that
it may be sometimes due to the destruction of the organism in
the blood by the high temperature of the fever.
During the progress of the illness, the virus is given off from

the patient in various ways, and may thus become a source of
infection to others. -
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Immunity.—One important result which most of the infective
diseases have upon the subject of them is that lie is henceforth
rendered insusceptible of the same illness in the future. There
are but few exceptions to the rule that scarlet fever, small-pox,
chicken-pox, measles, and other such illnesses do not occur a
second time in the same patient. This immunity has not as yet
received any satisfactory explanation, though several theories
have been advanced. Immmiity from a particular .specilic illness
may be acquired in some cases by a previous inoculation Avith a
weakened or attenuated virus : this has been effected in the
cholera of chickens, in anthrax of sheep, and in the human
subject hi hydrophobia. Vaccination is an allied process. The
various methods which liave lieen devised for attenuating a virus
camiot here be given, but that employed by Pasteur to prevent
hydrophobia is descril)cd in the chapter on that disease.
Prevention.—There remam to be mentioned some conditions

of contagion which are of sjiecial i^ractical importance in re-
ference to its prevention.
The manner in which contagion is given off from those ill with

specific infectious diseases, and the time at which this may
happen, vary in different instances. In many cases, as in typhus,
small-pox, and diijhtheria, the breath is no doubt the means by
which the j)oison is conveyed ; in others again, as iu scarlet

fever, the skm ; in others, as cholera or enteric fever, the
ffecal discharges ; in others, like syphilis, the pus from sores.

The exhalations from the breath and skiu render the j)atient

contagious hi the poi)ular sense of the term—that is, that those
who are near to the patient for a longer or shorter time run a
certain risk of catching the disease ; the fajcal evacuations com-
monly reproduce the disease by infectmg the air which others

breathe, or the water or millc which others drink ; and lastly,

pus contaming the wus must come mto direct contact either

with the mucous membrane, or an abraded skin surface.

As to the j)eriod dm'ing which the uifectious diseases are

commmiicable, there is no doubt that tliis begins with the

appearance of the earliest symi^toms, and lasts some weeks. It

is about two weeks m rubeola and mumps ; it may be three or

four in measles, diphtheria, and typhus
;

eight or more m
pertussis. Scarlet fe\'er, small-pox, and varicella are uifectious

as long as desquamating skm or scales continue on the body ; and
enteric fever and cholera, probably, while the stools continue

unhealthy.
It is a fact observed every day, that of a mimber of persons

exposed to the contagion of a particular disease only a certain

number will catch the illness ; the rest will escape, even though

they are not protected by the acquired immunity referred to above,

nor by such innate immunity, as the negro possesses in a more or

less perfect degree towards the infection of yellow fever. Ter-

sons, then, are in different degrees susceptible : and, moreover, in
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thoHft who are alTected from tho Hamo f;xj)OHurc to fionta^fion,

(lie (liscaso may present very (liffcrcrit ({cirycdH of Hrtverity.

J.ittlc that iH jxwitivo fan l)e Htaled as to the KiiKe(!|)l iltilily to

contaj^ion. It i.s generally Itelieved (hat <l(!preKHing cDtKhiUins (,\

health render th(! body Ickk reKi.sting to the; attaekH of a Hpeeifie

viniK; and jineumonia and hi-onchitiH eertainly Heem to favour

the invasion of tuherch; of tin; hings. IJiil it is (jiiite c/Tlain I hat

th(! fattest and most healthy looking children of a hiiiiily often

suffer from, and succumb to, the most violent attacks oi' scai-latina

;

whil(! others, apj^arently more delicate, may come off with a mild

ilhK'ss. A sjM.'cial susceptibility to acute diseases is noticerj in

th(! case of some general diseas(;s, as in di;ib(!t(!S, in women after

delivery, and in those who have recently undergone surgical

ojx'rations ; in the last two instances the local wound may be the

cause of the increased susce])tibility. Age is another factor in

t\u'. susceptibility to sonu; diseases, which will be i-elo-rcd to

when these disciases are describe<l.

It niiiy be said then that, exce[)t in thos(; who ai'e protected by
having had tlx! diKeas(;, or by having undergone vaccinatirm as a

l)rev(!ntive of small-pox, there; is no means of estimating the

susceptibility of mendiers of a (!ommui)ity among whojn an
infectious disease may be introduced. The prevention of the

spread of the disease can be only carried out by isolation of the

patient, or by disiid'(!(;tion—that is, the d(!sti'Uction of the virus,

wherever and in whatever form it detaches itself fi'om the body
of the ])atient, and becomes transmissilile to other jjersons.

iHolntum.—The patient sfiould ])e ])laccd in a separate room,
if j)ossible on a se])arate floor, of the }iouse, which may be
screened olT by a sheet wetted with solution of carbolic acid.

Thorough ventilation must be as far as ])ossible kej^t up, as the
diluticjn of the poison by a constant influx of fresh air is a nu st

important ]»art of the pi'ocess. All unnecessary fui-niture, cur-

tains and car])ets, clothes, &c., to which c(jntagion may adhei'e,

should be turned out of the room. 'J'he attendants should be, as far

as po.ssible, those who are protected by a previous illness ; and it

should l)e remembered that their clothes may convey the disease
as they pass fVoin tin; sick room to other ]jarts of the house,
unless such overclotliing is changed before coming into contact
with others. Oidy su(;h books, papei-s, or toys should be allowed in

the sick room as may l)e sul)se(|uently bui-ned ; and food removed
from the sick room should not be jiartaken (if by other people.

Dixinfccfion of the. Ercrcta.— In enteric fever or cholera, it is

well known that the disease is conveyed by the stools. These
should be thoroughly disinfected liy mixture with strong carbolic
acid, or suljjhate of iron crystals, and left to stand some little

time befoH! Ixiing thrown away. Destruction with strong acid
and ])urial in the earth has Ijeen recommended, but it is not
generally possible in lai-ge towns.

Dixiiifcetwn of the CMhinf/.— Linen may be disinfected by
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prolonged soaking in solution of carbolic acid before washing.
Woollen clothes must be exposed to a dry heat of 180=^ or 200",
which is best done in special ovens constructed for the purpose,
now in possession of most of the local authorities.

Disinfection of the. Patient.—After the patient has recovered,
and before he mixes with his friends, lie should have several
warm baths and be rubbed with carbolic soap. The special
treatment required in scarlet fever, on account of the prolongetl
descpiamation of the epidermis, to which the virus adheres, will
be described.

Disinfection of the Room.—After the patient has left the room
in which he has been ill, it requires to be thoroughly disin-

fected before it is occupied by others. This is best done with
burning sulphur. A pound of roll sulphur should be placed
in an earthenware vessel or pipkin, and this should rest on two
or tlii'ee bricks in a large pan of water in the middle of the room.
The chinks of the windows should be pasted up with slips of

brown paper ; the sulphur should be set alight, and the door
should be closed and pasted up in the same way as the windows.
It is needless to say that no one should remam in the room.
After five or six hours the sulphur will have burnt itself out ; the
room may be entered and the windows tlu'own wide open.

Subsequently the wall paper should be stripped off, the floor

and wood work thoroughly scrubbed with carbolic soap, or

sanitas, and the ceiling wliitewashed. Sulj)hur candles, or flat

cakes of sulphur with several Avicks, are sold for i^urposes of

disinfection.

TYPHUS FEVER.

{Sjmtted Fever, Putrid Fever, Jail Fever.)

Typhus Fea'er is an acute specific contagious disease, lasting

two or three weeks, and characterized by a typical eruption.

iEItiology.—Typhus occurs, for the most part, in epidemics,

which may last for some months, and then gradually subside.

These epidemics commonly break out in large towns, attackuig

especially the poorer (juartcrs, where overcrowding, filth, and m-
suflicient food appear to act as predisposing causes of its spread.

It has also, at different tnncs, raged in prisons and in armies m
the field. The frecpiency with which its develo])ment has appeared

to de]5end upon overcrowding, without any evidence of the poison

being imported, has led to the view, which the late Dr. Mur-

chison advocated, that it actually arose de novo under such cir-

cumstances. But the analogy cff the other contagious diseases is

opposed to this, and it is more commonly believed that tjiihus,

like them, arises only by contagion from previous cases, although

the subject is rendered extremely susceptible to the influence of
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the poison, as well as especially fit to further its development,

by the several conditions enumerated above. But, apart from
these conditions, typhus is very contagious, and medical men
and imrses attendant upon typhus i)atients, and much in contact

with them, are frequently attacked ; and it is esiiecially during

the second week, when an offensive odour is given off from the

patient, that the disease is thought to be most contagious. The
poison is, however, rendered mnocuous by free dilution with air.

It is conveyed by clothes and fomites, but does not seem to be
exhaled from the dead body.

It attacks persons of all ages, and males and females equally.

Those who have already gone through an attack are, with rare

excei^tions, protected from another. It is not much affected l)y

season or weather, except in so far as they may determine over-

crowding ; but it is confined to temperate and cold climates. It

is at present comparatively rare in England.
Symptoms and Course.—The period of incubation is variable :

in a few instances it has been two days or less ; but in more cases
it is twelve, thirteen, or fourteen days. The disease begins, like

many other fevers, with headache, loss of apj)etite, and general
feeling of illness, with perhaps some chilliness or actual rigor.

In severe cases there arc sharp rigors, with nausea or siclviiess.

During the next two or three days, Avhile yet there is nothing
distinctive of the disease, all the conditions of severe fever are
rapidly developed. The temperature rises to 103°, 104°, or 10o°,

the pulse and breathing are proportionally quickened ; there are
furred tongue, continued headache, flushed face, and suffused
eyes ; pains in the l)ack and limbs, anorexia, scanty high-
coloured urine, and constipation, liy the third or fourth day
the patient is generally so ill as to be obliged to take to his bed.
On the fourth or fifth day, sometimes as early as the third,
sometimes on the sixth or even seventh, appears the characteristic
eruption, or mulberry rash of t3q3hus. It comes out on the al)domen
and chest, and on the backs of the hands and wrists, and in the
course of two or tln-ee days covers the trunk, and perhaps also
the arms and legs. The face and neck are mostly free. It con-
sists of two portions: one, a dusky ]'ed mottling, fading on
pressure, not giving rise to any elevation of the surface, and
often described as "subcuticular"; the other, a rash, consisting
of bright or dark-red papules, slightly elevated above the surface
at first, and ha-song some resemblance to the rash of measles.
These "macula? " at first fade on pressure, but after a day or two
they become more dusky, and later some of them become
petechial from extravasation of blood, which persists under the
pressure of the finger.

Tlie rash gradually fades during the second week, hy the end
of which it is generally gone. In rare cases the mulberry rash
IS preceded by a diffused red rash, or roi^pola, not unlike the
eruption of scarlatina; but this disappears entirely before the
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mulberry rash comes out. By the time the eruption is developed—that is, at the end of the first week—the fever has made
progress. The patient lies on his back in bed, with a dull,

heavy, stujiid look, the face flushed, conjunctivis injected, and
pupils contracted. The temperature, iiulse, and respiration are,
of course, above the normal ; the tongue continues furred. He
may still complain of headache, but is mostly apathetic and
listless, and only towards night has a little rambling delirium.
In the second week the symptoms are aggravated. The head-
ache, indeed, is no more complained of, but the delhium becomes
constant day and night

;
and, though generally low, and mutter-

ing, it is sometimes noisy and raving, so that the patient may
become violent, may start from his bed, and even jump out of

the window. Later on the patient becomes completely comatose,
lying low in the bed, and frequently picking with the fingers

at the l)edclothes, or catching at imaginary objects in the air in

front of him (Jloccitatio). The muscular weakness at this stage

is extreme : even while still conscious he is miable to raise or turn

himself in bed, the limbs are tremulous, and the muscles of the

forearms often twitch spontaneously {subsultus tendinum). The
faeces are often passed unconsciously, and the bladder becomes
distended from retention of tlie urine, a point which should never

be forgotten ])y those in charge of a case of typhus. The pulse

is rapid, reaching 110, 120, or more, and, with the progress of the

illness, l)ecomes feebler and smaller. It is occasionally dicrotous,

and, in severe cases, may be irregular or intermittent. The
sounds of the heart are fainter, and in severe cases the first sound

may be almost inaudil)le and the impulse imperceptible. The
breathing is rapid, reaching 30 or 40 per minute, and there may
be some In-onchitic rhonchi over the chest ; and in the later stages

there is generally evidence of congestion of the bases of the

lungs—viz., dulness for three or four fingers' breadths from the

base of the chest, deficient In-eath-sounds, and moist rales over

the same area, whUe the In-eath-sounds mider the clavicles may
be more or less supplementary. Tlie tongue, which is furred at

the commencement of the illness, soon becomes dry, lirown, and

cracked ; and the tongue, teeth, and lips become covered with a

brown or 1)lack crust of sordes, consisting (according to Butlin)

of fungoid growths (micrococci, bacilli), mingled with debris of

food and epithelium, which are allowed to accumulate in the

passive state of the organs of mastication. The boAvels are often

constipated, but there may be diarrhoea ; and in either case the

motions are generally dark. The urine continues dark and

scanty, the chlorides are reduced to a very small amount, and,

in a certain proportion of cases, a trace of albumen appears,

especially towards the end of the illness.

The temperature generally rises on the first day to a consider-

al)le height, lO.r or 104°, and, continuing elevated, readies a

maximum of 104-o, lOo'^, or even 106° about the end of the first
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week. It then remains for some clays about the same level,

with perhaps slight moving remission. It is commonly a little

lower in the second week, towards the end of which it shows more
decided morning remissions, and finally, in cases that recover,

occurs the rapid fall which constitutes the crisis of the disease.

This happens ni the large majority of cases about the end of the

second week—that is, from the tliirteenth to the sixteenth day,

or it may be earlier, as in the chart, Fig. 2. The temperature
tlien falls four or six degrees in the course of twenty-four to

thirty-six hours, from 103° it may be, or higher, to 99°, 98°

or lower still. At the same time the pulse and respiration

become slower, and the crisis is not uncommonly accom-
panied by other indications ot change in the condition of the
patient—viz., i^rofuse sweating, an attack of diarrhoea, or the
appearance of an abmidant deposit of lithates in the urine. Froni
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Tempeeatuee in a Case of Typhus Fevee.

this time tlie recovery of the patient is remarkably rapid ; ho
soon regains consciousness, tlie tongue cleans, the dusky hue of
the face subsiiles, and thirst is replaced by appetite. The tem-
perature commonly remains normal during convalescence, but
the pulse is often rapid, 90 to 100 for some days after the crisis.
I hough at iirst excessively Aveak, and continuing to emaciate even
after the crisis for a day or two, the patient quickly gains strength
and tlesli, and may lie, in the course of a month or six weeks,
better and stouter than he was before the fever.
But the termination is often unfavourable ; in fatal cases,

death takes place commonly towards the end of tlie second
week Irom cardiac faihire, or from congestion of the lungs,
or pneumonia, or from increasing coma. It is occasionally pre-
ceded by a rapid rise of temperature.
Morbid Anatomy.—The post-morton appearances are scarcely
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distinctive, but are such as are characteristic of severe fever.
The rifjor mortis is iiuperfect, decomposition sets in early, and
there is much jjost-ntortem discoloi-ation ; the blood is more
than usually lic[uid, coagulating rapidly but imperfectly. The
voluntary muscles are soft and friable, and are said, in prolonged
cases, to undergo the same changes as Zenker first described in
enteric fever ; the muscular tissue of the heart is also soft, and
affected with fatty or granular degeneration. The bases of the
lungs are m a state of hydrostatic congestion

;
they are dark red

or purple, congested, airless, and friable, yielding blood and serum
on section, and without the granular surface of pneumonic hepati-
zation. This last condition is, however, also present in some
cases. The spleen and liver are soft and somewhat enlarged, and
the kichieys are often softer and larger, though sometimes quite
normal, and sometimes showing the results of old disease.

Among the Complications and Sequelae are pneumonia, which
often arises during the second week, and persists into the period
of convalescence, delaying recovery, and sometimes going on to

gangrene ; bed-sores
;
gangrene of the fingers, toes, nose, or

pudenda, probably from embolism
;
suppuration of the joints

;

inflammation and snppm'ation of the parotid, submaxillary and
sublmgual glands ; and erysipelas of the face. Thrombosis of

the femoral vein, with resulting oedema of the leg, may occur,

but is less frequent than in enteric fever. Meningitis has been
found in a few instances jjost 7nortem, and ursemic convulsions

sometimes occur, in association with renal disease and albumi-

nuria, which are either of old date, or have been set up by
the typhus fever itself. Mania sometunes occurs during con-

valescence.

Diagnosis.—At the onset of the disease it may be impossible

to distuiguish it from other febrile illnesses, unless it is known
that the patient has been exposed to contagion. When the

eruption appears it may be mistaken for measles ; but the rash

of measles generally comes out first on the face, near the scalp,

the spots are brighter red, more raised, more irregular in shape,

and perhaps arranged in crescentic forms, and their appearance

is preceded by catarrh. The eruption should be sufficient to

distinguish it from acute meningitis and from acute pneumonia,

with which typhus may be mistaken, on account of pronounced

cerebral symptoms in some cases, or of respiratory distress and

lividity in others. Pneumonia, however, .should lie recognized by

its physical signs, but may, of course, be secondary to tyiihus. It

is not surprising that enteric fever should be mistaken for typhus,

when it is remembered that the two diseases were for a loiig time

confounded together under the name of " continued fever." The

chief pouits of difference are the sudden onset of illness in tjqjhus,

and the early appearance of the eruption ; the maculae, motthng

and petechi{T3 of typims, as contrasted with the scattered rose

spots of enteric fever ; the absence of diarrhoea in typhus with
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the loose, ochrey, offensive stools, which characterize enteric

fever; and the early stupor and delirium of typhus. Ursemic

coma appears often to have been mistaken for typhus, but this

should scarcely occur, since in the former disease the temper-

ature is normal or sulmormal, and there is no typical eruption.

• Prognosis.—The mortality of typhus is stated to be about 10 per

cent., but it varies much with age, and other conditions. Li chilch-en

under ten years of age it is about 5 per cent., and in people

over sixty years of age it is as much as 66 per cent ; so that

age is a very important point for consideration in the prognosis.

Previous intemperance considerably lessens the chance of the

patient, and deficiency of bodily vigour from any cause, whether

it be overwork, want of proper nourisluBcnt, overcrowding, and

exhaustion or fatigue, even the attempt to keep alwut during the

first days of the attack, renders the case less promising. The
syinptoms of the illness itself, which suggest an unfavourable

prognosis, are abimdant rash, very high fever, very rapid pulse,

early development of cerebral symptoms, great weakness of the

circulation, severe limg complications, and comoilsions.

Treatment.—It must be at once understood that there is no
Imo-mi method of cutting short an attack of typhus fever, and
that the object of treatment is so to maintain the strength of the

patient, as to bring him safely through his illness. To this end
he should be placed in bed in a well-ventilated apartment, and
watched night and day by experienced nurses, and kept scrupu-

lously clean. He should be fed regularly and frequently with a
sufficiency of easily assimilable fl.uid food. Milk, beef-tea, mutton-
broth, arrowroot, jelly, eggs beaten up with milk, are the articles

of diet usually given. Milk is the most valuable, and of this, an
adult patient should take, if possible, three pints in the thirty-four

hours, or an equivalent quantity of other foods, administered every
two or three hours, or more frequently if it is taken with much
difficulty. The thirst may l)e met by soda water, barley water,
lemonade, toast and water, or cold weak tea, and there is no
objection to his drinking freciuently. It is often desirable to give
stimulants. It is true that most cases in children, and mild cases
in adults, may do without them ; nor does there generally appear
any necessity for their use in the first few days of the disease ; but
cases presenting the unfavoural)le features, which have been men-
tioned under the head of prognosis, mostly recjuire them at some
time or other. Thus, in patients over middle age, in those wlio
have led intemperate lives, and in those suffering from much
prostration, they will l)e wanted early ; and they must be at once
prescribed if there is much feebleness of the heart and pulse,
serious pulmonary complications, or much low delirium. Maniacal
delirium, however, seems to be aggravated by their use. From four
to six or eight ounces should be given in twenty-four hours, in
divided doses; but very severe cases may reciuire as much as
twelve or sixteen ounces. Particular symptoms may require
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to be treated. If there is constipation it may he reheved hy a
dose of castor oil, and the bladder should be constantly watched.
While he is still conscious the patient may be made to ])ass his
m-ine

;
but in later stages the catheter may become necessary. If

there is much headache, sleeplessness, or delirium, cold may be
applied to the head by means of an ice-bag or Leiter's coils ; but
oi)ium is often necessary to jn'ocure sleep. It may be given
as tincture or the liquor opii sedati^s, or morphia may be
injected subcutaneously ; thus a gTam of opium and a (piarter of

a grain of morphia may be given at night in the first -sveek.

Chloral may also be given mider similar circumstances, and is

more suitable when the delirium is maniacal. In the later stages
of the disease, sedatives are less desirable, and coma, severe lung
complications, and suppression of urine decidedly contra-indi-

cate their use. For Imig complications, carbonate of ammonia
is the best remedy

;
turpentine is also of value, and mustard or

linseed poultices may be applied to the back and sides of the

chest. When the temperature is very high, sponging the body
with tepid water will often give temporarj^ relief to the sensa-

tions of discomfort which the patient suffers ; but the systematic

employment of cold baths to reduce the temperature, such as

have been used in enteric fever, has not been found to give very
satisfactory results. On the third day of convalescence, if the

tongue be clear, solid food may l)e given ; and the stimulants re-

(juired m the height of the fever should be gradually chmmished.

RELAPSING FEVER.

{Famine Fever, Febris recurrens.)

Relapsing Fever is a specific contagious disease, genei-ally

occurring in epidemics, not distinguished by any rash, but con-

sisting of a short fever which terminates suddenly in six or

seven days, and is followed by a relapse of the same nature after

an interval of about a Aveek.

For some time this disease was confounded with typhus fever.

It occurs under conditions almost precisely the same, namely,

overcrowding, destitution, poverty, and starvation, and has often

actually co-existed with typhus. But Dr. Henderson, in 184:^,

and Sir W. .Tenner, in 18-49-51, pomted out the differences between

them, and the two diseases have since been regarded as distmct.

The discovery of an organism in the lilood of patients with

relapsing fever has confirmed this position.

iBtiology.—Relapsing fever attacks patients of all ages, and of

both sexes, though male patients have been more numerous, in the

T)roportion of three to two. The occurrence of epidemics is very

little alfected l)y season or weather, but has an obvious connexion

with overcrowding and destitution, and with the occupation of
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the patient, in so far as it is one which the poorer classes of

the population commonly follow. Thus, hawkers, beggars, and
tramps are frequent amongst those affected by this disease

;

and it has often been shown that such i)atients were at the

time in a state of great destitution, or half-starved, being driven

to eat raw vegetables, turnips, rotten apples, or unripe fruit.

Indeed, its connexion with starvation is so ob^dous, that the

name famine-fever has been given to it. On the other hand, of

people in a better position, those only are affected who are

brought into direct contact with the disease in hospital or else-

where, sucli as doctors, nurses, and clergymen. As in the case

of typhus, the independent origin of this disease has been much
discussed. Dr. Murchison thought it was highly probable that

it could arise de novo, and he pointed out that it was more clearly

related to insuificiency of food, while typhus seemed determined
more by overcrowding. Wliether this be so or not, it is certain

that, once developed, the disease is contagious, and that the
l)oison may be conveyed through the air, or communicated by
means of clothes, bedding, &c. As in the case of typhus, it

is rendered innocuous by free chlution with pure air. It lias

also been conveyed botli to the human subject 'and to monkeys
by inoculation of the blood of a patient suffering from the
fever.

Symptoms and Co\irse.—The period of incubation varies
from one to sixteen days, but in a large proportion of the cases
examined for this purpose, it was less than nine days. At this

time there are generally no symptoms. The fever begins sud-
denly with chill or rigor, and this is accompanied by frontal
headache, and pains in the back and limbs. After a short time
the chill is succeeded by a feeling of heat, the skin becomes dry
and burning, and the headache and pains in the limbs are
aggravated. If tlie temperatm'e be taken on the first day it

will be found at 102-o° or 103° or higher. The patient soon
takes to his bed, and suffers severe thirst, with anorexia, and
perliaps nausea and vomiting, the face is flushed, and the tongue
is covered with a thick white fur. Tlie temperature continues
liigh, reaching 104°, 10o°, or 106° at night, though often falling a
degree in the morning.
There may he with this an occasional rigor, and not un-

fre(|uently free sweating. The pulse is rapid, 1 10 to 120, and the
respirations are quickened to 80 or more. h\ some cases there is

jaundice, which may be very pronoimced : in such cases the urine
IS stained with bile, but the fseces are normal in colour. There is

fre(iuently tenderness over the hepatic and splenic regions, and
both liver and spleen are enlarged, the latter more often and more
decidedly tlian the former. Occasionally tliere is well-marked
herpes of the lips.

The urine is very varial)le, its quantity being affected by food,
voniitnig, oi- sweating. In the height of the fever, the chlorides
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are diminished, and there is occasionally a small (luantity of
albumen. Epistaxis sometimes occurs. And though there is no
typical rash, m rare cases an eruption has been observed, either
ot pink maculfe or of petechife.
The condition reniains much the same for about a week • the

patient, as a rule, gets but little sleep, suffers severely from
the muscular and arthritic pains, and is generally iiiiite clear
mentally, till towards the end, when he becomes delirious. All the
febrile conditions then become gi-eatly aggravated, the pulse
quickens to 130, the respirations to 40, the temperature rises in a
few hours to 106'^, 107°, or even 108°, the face is flushed, the
tongue dry, or hvovm, and the delirium is increased, when sud-
denly the crisis takes place. Perspiration breaks out, rapidly
becomes profuse, and the temperature, pulse, and respu-ation
quickly fall. In a few hours the temperature is 98°, 97°, or 96°
(Fig. 3), the pulse 70 or less, the skin is moist, the tongue clean,
and the patient free from delirium ; and except that he feels weak.
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Fig. 3.

—

Tempera.tuee in Relapsing Fevek.

may express himself as being comparatively well. However,

where the fall of temperature is considerable, and it may be
10° or 12° in twelve hours, and the sweating is profuse, there may
be considerable collapse for some hours, especially in elderly

patients. The crisis is sometimes marked by diarrhcea or by
epistaxis. Kecovery from this pomt is very rapid : the tempera-

ture, wiiich has become subnormal, regains the normal level ; the

patient is soon ravenously hungry, and recovers strength so

quickly as to be up in three or four days, lie appears, indeed,

c ompletely convalescent, when suddenly, about the fourteenth day,

or a week from the termination of his first attack, he is seized
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again with cliills and pyrexia, and the whole series of phenomena
is repeated. He has the same high temperature, the pams in the

head, back, and hmbs, the sleeplessnes.s, and again, after a few

days, occurs a second crisis with the profuse sweating and the

sudden cessation of fever. In some cases a second rehipse

occurs, and in some even a third, fourth, or fifth. But these last

form a very small proportion of the cases. On the other hand,

some patients escape without any relapse at all. Most com-
monly the relapse is of somewhat shorter dvu-ation than the

first attack, lasting on an average four to five days, but, it may
be, only two or tlu-ee days. It is often milder than the first

attack, but it may be more severe
;
and, indeed, a certain pro-

portion of deaths take place during the relapse. Sometimes
it is indicated only by .sliglit rise of jjidse and temperature,

and general malaise. Convalescence from relapsmg fever is

often slow. This disease is much less fatal than either typhus or

enteric fever, the mortality, according to Murchison, being 4 per
cent. ; death occm's most commonly at the height of the first

attack, or immediately after the crisis, from exhaustion and
collapse; and this is especially the case with elderly patients.

But in some epidemics suppression of m'ine and comoilsions have
preceded death ; and .sometimes such complications or sequels
as pneumonia, dysentery, or inflammation and suppuration of the
parotid glands. From the short duration of each febrile attack
bed-sores are not frequent or severe.

Complications and. Sequelae.—An important complication
is pneumonia, which has been fretjuent in some epidemics, and
may be the cause of death ; it may be associated with pleurisy,

and rarely gangrene of the huig has resulted. The spleen may
attain a great size, and it has been known to rupture, with fatal

result. Diarrhoea and dysentei'y sometimes occur m a severe
form. Jaundice has been ah'eady referred to ; it occurs in

l)rol)ably less than 20 per cent, of the cases, and may appear in
the first attack alone, in the relapse alone, or in both paroxysms.
Many of the cases in which it occurs are severe, or even fatal, but
others are quite mild. In the severer forms it may be accom-
panied by epigastric and hyjjochondriac pain, vomiting of blood,
albuminuria, haemorrhages, delirium, coma, and subsultus. Such
cases have been described as " bilious typhoid," but their con-
nexion with i-elapsing fever has been shown by the discovery in
the blood of the characteristic spirillum.

Ei-ysipelas and redema of the legs occasionally occur, and some-
times the parotid or submaxillary gland inflames and may sup-
purate. Another important local trouble is ophthalmia, which
more often appears a long time after tlie fever. The deeper parts
first inflame, so that nnpairment of vision occurs without external
signs (amaurotic stage) ; later on, there are lachrymation, pam,
and external evidence of the spread of the disease (inflammatory
stage). Recovery is tedious. It has been observed that pregnant
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women almost invai-iably abort, and in such cases Iiajmorrhaffe
iroin the uterus may become a danger.
Morbid Anatomy.—AVitli the exception of tlie condition of

the blood, presently to be described, there is no specific or
constant lesion. The spleen is, however, very often enlarged
especially when death takes place during a paroxysm; sometimes
it presents infarctions

;
and, rarely, small al>scesscs liave formed in

It The hver also is usually found enlarged, firm, and loaded with
blood, but the jaimdice is not always explained by any alteration
of its structure or by obvious obstruction of its duet. The
kidneys may be congested. Other pathological conditions have
beeii alluded to in the description of the complications.
The 1)lood in relapsing fever was found by Obermeier, in 1873,

to contain a number of spiral filaments, endowed with movement'
and capable of multiplying with extraordinary rapidity. This
observation has been confirmed by others, and the organism,
belonging to the class of spiro-liacteria, or spirilla, has been'
named " spirocha^te Obermeieri." Dr. Vandyke Carter fovmd it

constantly in those sulT(>ring fi-om relapsing fever in Bomliay, and
proposes to rename the disease, spirillum fever. The spirillum
consists of an exceedingly fine thread, varying in length from
7; oTjth to TsVot^T^ of fill inch

;
it is spirally coiled, and m constant

movement of a rotatory or lashing character. Spirilla often
adhere to one another so as to form masses or they may
adhere, either singly or many, in a tufted maimer to the blood-
corpuscles. Although there does not seem to be a constant
relation between their number and the severity of the attack, their
(|uantity in the blood varies with the different stages of- the
illness. They are always present during the paroxysms, first

appearing, according to some, about the second day f according
to others, m the stage of incubation for forty-eight hours before
the onset of fever. They freciuently increase in numbers as the
fever progresses, but about the time of the highest temperatm-e,
just iJreceding the crisis, begin to diminish, and by the termina-
tion of the crisis have completely disapijeared. During the
non-febrile interval the blood is entirely free of .spirilla, until near
the advent of the relapse. The blood also often contains large

protoplasmic masses, and free granules, some of which have been
thought to be the early stage of the spirillum.

Diagnosis.—It may lie confomided with typhus or enteric

fever at first, but the differences become pronounced within a
few days. In the course of an epidemic, the sudden severe onset,

absence of eruption, severe pains in the limbs, and jaundice, when
present, are distinctive ; but in isolated cases diagnosis may be
difficult until the occurrence of the tyi^ical crisis. Small-pox may
be simulated hy the rigors, vomiting, and pain in the head and
back; but the absence of eruption will decide the diagnosis. There

is often a general resemblance to acute rheumatism m the flushed

face, white furred tongue, sweating, and severe pains; but the
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absence of swelling in the joints and the existence of the pain in

the muscles should prevent a mistake. In tropical countries,

remittent fevers and yellow fever may be suspected from the

jaundice ; and in such cases Dr. Vandyke Carter has shown the

value of a microscopic examination of the blood.

Treatment.—No treatment has succeeded in shortening the

paroxysms or preventing the occurrence of relapse ; and although

certain drugs (quinine, carbolic acid, iodme) arrest the move-

ments of the spirilla out of the body, they have not hitherto

been found to have any influence when administered as remedies.

Eelapsing fever must be treated like other fevers, in the way
indicated under tyiAus. The recumlient position, sufficient fresh

air, and nutritious fluid food are essential. Sponging with tepid

Avater, or packing in wet sheets, will give temporary relief when
the fever is very high, and headache may be treated with cold

applications. On the other hand, in much tenderness of the

liver or spleen, fomentations give relief. During the severe

perspiration of the crisis, the patient must he kept as far as

possible dry; and the tendency to collapse must l)e met by
additional bed-clothing, hot bottles, and diffusible stimulants.

At all times cardiac failure must be watched for, and digitalis

and ammonia given if necessary. The pains in the limbs may
be so severe as to require the use of opium or of morphia
injected subcutaneously. During the intervals, good food, fresh

air, and moderate exercise should 1)0 obtained, with the object

of regaining strength, and tonic medicines may be also given.

ENTERIC FEVER.

(
Typhoid Fever.)

Enteric Fever is a specific disease, infectious chiefly or entirely

through the excretions. It has a febrile ijeriod of about three

weeks' duration, and occasionally one or more relapses of the
same length ; its distinctive features are an eruj)tion of pink
spots, and a variable amount of diarrhoea with peculiar motions.
The characteristic pathological lesion is inflammation and ulcer-

ation of Peyer's patches in the small intestine.

etiology.—Enteric fever shows little preference for either
sex ; but age has a marked influence, and the disease is much
more freqaent amongst young people. Thus, of a number of

cases collected by Dr. Murchison, one-fourth of the patients
were between fifteen and twenty years of age, two-thirds were
between ten and twenty-five, and three-fourths of the whole
numl)er were mider twenty-five. The disease does nevertheless
occm" in quite old people as well as in the very young. It is

more prevalent in the latter part of the year—that is, in the
four months August to November, inclusive, and cases are more
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numerous dui-ing hot and dry weather than under the opposite
condition. Though contagious in ways that will be presently
discussed, it is not affected by overcrowding, poverty, and desti-
tution, nor by the occupation of the patient, in the same way as
typhus and relapsing fever. It appears to be well estal )1 ished that
nothing is given off from the body or the breath of the patient
to the surroimding ah, which can convey the disease to another
IndiAidual ; so that doctors, nurses and students in hospitals
do not take enteric fever directly from the patients. On the
other hand, one case may be the means of conveying the disease
to a whole town or district, and It has been conclusively shown, in
a large number of instances, that such an occurrence is brought
about by means of the stools of the patient, wliich are allowed
to contaminate the air or the water supply of those who subse-
quently fall ill. There is nearly always sufficient opportunity for
this in the imperfect means usually employed for the disposal of

sewage. In country districts wells used for drinking water may
be poisoned in consequence of the soil being saturated with sewage
which has leaked from a neighbouring privy or imperfectly
constructed cesspool. In one case a well was contaminated by
the slops from a laimdress's house leaking into it : enteric fever

broke out in the houses supplied by the well shortly after the

laundress had received some linen soiled by the discharges from
a patient with this disease. Where the drinking water is con-

veyed by pipes, the disease may lind an entrance, if the pipes by
any chance are defective, and if they lie in a porous soil sufficiently

close to any collection of sewage, hnperfectly confined, which
has received any enteric stools; and a whole reservoir may be
infected m the same way. In large towns provided with the

water-carriage system common in England, the underground
system of sewer pipes becomes an efficient means or spreading

the disease. Sometimes this is by imperfections in the soil-

I)ipes miming through and under the houses, allowing the sewer

gas, impregnated with the poison of enteric fever, to pass into

the basement of the house, or into particular rooms,- whence it

may be inhaled by the residents, and thus start the disease.

Sometimes the pressure of gas in an unveutilated* soil-pipe is

sufficient to force it through the trap, so that it escapes into the

water-closet. In other cases, the overflow-pipes of cisterns,

wrongly commimicating with the sewer or soil-pipe, are the

source of danger, as the water in the cistern dissolves the sewer

gas which comes up thi-ough them. But air and chinking water

are not the only sources of danger. In 1870 an epidemic of

enteric fever occurred, in which nearly all the patients affected

were found to have been supplied with milk from one parti-

cular dairy. There was every proliability that a tank in the

* To ventilate a soil-pipe is to insert, just below the trap of the water-

closet, a wide tube, which is cairied up vertically, and ends in an open

mouth some feet above the roof of the house.
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coAvyard was contaminated with sewage, and that water from
tlie tank, used for Avashing the inilk vessels, had infected the

milk. Other instances of a similar kind have occurred since.

It is also on record that enteric fever has been commimicated by
diseased meat ; but less is Icnown of the conditions under Avhich

this occurs.

An important question is, as to the period, after evacuation,

at Avliich the stools become infectious. It appears clear that

they are not dangerous when fresh ; but that it is during their

decomi)osition, after a certain interval, that infective material

forms in them
;

and, although this is generally believed to

require three days, it appears possible, from cases observed by
Dr. Cayley, that the interval may be as short as twelve hours.

Thus, the mere mspection of stools, or their removal from bed
to closet, is not dangerous ; but bedding soiled Avith the ffeces,

and left for some time unchanged, may be the cause of the
fcA'er in a nm'se, or laimdresses may catch it from soiled linen

sent them to wash ; and such instances have been obserA^ed.

Probalily in no other Avay do bed-linen and clotlies serA^e to

convey the infection. As in the case of typhus and relapsing
fever, the independent origin of this disease has been hotly dis-

cussed. That it results from impregnation of air or Avater by
seAvage is obvious in numbers of instances ; but that such scAvage
has Ijcen contaminated by the stools of a previous case of enteric
fever is by no means so often jiroved. Still there are immerous
instances in Avhich people have continued healthy in the midst
of seAver smells, or drinking impure Avater, and have only
suffered from typhoid fever Avhen the air or Avater supply lias

been accidentally polluted by a case of the disease ; and opinion
inclines to the view that every case of enteric fever arises from a
previous case of the same disease.

Syraptoms and Course.—The incubation-period of enteric
fcA^er is variable ; Init many cases in Avhich it has been ascertained
have shoAvn it to be about a fortnight, or lietAveen ten and fifteen
days. In exceptional cases it may be as short as five or as long
as tAventy-tAvo days. The beginning of the disease is often very
little marked. The patient feels ill, depressed, unfit for Avork

;

he has headache, pains in the Imibs and back, loss of appetite,
and perhaps nausea. These ]nay come upon him so that he
scarcely knoAvs Avhen they began ; but not micommonly he fixes
a day on Avhicli he says he first felt ill. Often the headache is
severe, and forms the most prominent complaint. There may
be diarrhoea in the first foAV days

; sometimes on the first feeling
of illness a purgative is taken, and the boAvels continue loose.
He may go about, struggling to do his Avork, for five or six
days, but generally toAvards the end of the Aveek is obliged to
give up, and take to liis bod. The temperature has been stated,m the first four or five days of enteric fever, to rise tAVo degrees
each evening, and to fall one degree each morning, so that at

3
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the end of that period it will have reached 108" or 104''. So
many cases escape accurate ohservation in the early days that
it is not ahvays easy to confirm this, but it is certain that in

some cases the thernuniieter nuiy rise on the first evening? of
illness to 103° or higher. The high level of lOS'^ to 104" once
reached, the temx)erature commonly remains at nearly the
same level till the tenth to the fourteenth day—oscillating,

however, between morning temperatm'es of 102° to 103°, and
evening temperatures of 103° to 104-o°. The pulse is (juickened,
and is full, soft, and markedly dicrotic. Though in some cases
A'ery rapid, it is generally, in relation to the temperature, much
slower than in typhus and many other febrile conditions : it may
never exceed 100, and a pulse of 80 may co-exist with tempera-
tures of 102° or 103°. The respirations are increased in frecpiency,

and there is very frequently slight lironehitis, inthcated by sibi-

lant rhonchi, and accompanied, it may be, by mucous expectora-
tion. About the seventh to the tenth day, the patient commonly
begins to i)resent the characteristic appearance of enteric fever,

lie is dull, listless, apathetic, but not so dull and stupid as in

typhus; the eyes brighter, the pu|)ils often dilated; the face pale,

with flushed cheeks and dark lii)s ; the tongue dry, with a band
of dry white fur on each side—the sides, tip, and middle clean

red. Pain in the head may still continue a prominent syinptom,

and lead him even to cry out. Occasionally profuse perspiration

occurs, or bleeding from the nose. At the end of the first week,

or later—that is, from the sixth to the twelfth day—appears the

characteristic rose-rash of enteric fever : it consists of rose-pink

spots, circular, slightly raised above the surface, flat convex, but

not pointed, so that they are often described as lenticular, from

two to four millimetres in diameter, disappearing vmder firm

pressure with the fingers, and never petechial like the typhus

rash. They are seen first on the abdomen and front of the chest,

and may be confined to these parts ; but also occur on the sides,

back, and the upper arms and thighs. In number they vary

frona iialf-a-dozen to twenty or thirty, but they may be much
more, numerous, and in a certain number of cases (10—20 per

cent.) are entirely absent. Each spot has a limited duration,

gradually fadmg in three or four days ; but successive crops of

spots come out tlay after day until the end of the third week, or

in some cases even later. They are not visible after death. In

the second week also the intestinal .symptoms become prominent.

The abdomen is generally full, even distended, and resonant on

percussion; and there may l)e both tenderness and pam, but

the former is more common than the latter. Pressure in the

right iliac fossa, over the seat of the caecum and lower end of

the ileum, often elicits a little ])am, and sometimes a sen.vation

to the hand of (/rn-f/lim/ ov of dull ci'ackling, like what i.'i felt

when air escapes'int'o the subcutaneous tissue after injuries to the

chest. The examination for this sign must be made with great
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care. Diarrhoea is one of the cliaracteristic .symptoms of enteric

fever ; it is present in a majority of cases, hut is very variable

in duration and in scA'crity. Uften there is a sharp attack

of diarrhoea in the first week, and after this the liowels are

confined ;
sometimes there is constipation throughout. In

otlicr cases diarrhcea is constant, and the motions number

tlircc, four, and five, or more daily. The stools, moreover,

are distinctive in lieing li(iuid, of the colour of yellow ochre,

and of a peculiar offensive odour. They commonly contain

flakes and particles of undigested food, intestinal epithelium,

and after a time shreds of sloughs from the diseased Peyer's

patches, and numbers of crystals of triple phosphate. They are

alkaline and ammoniacal. The intestinal lesions further show
themselves occasionally by the occurrence of hsemorrhage. This

often happens in the stage of separation of the sloughs or of

ulceration, and large quantities of bright red blood are discharged
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Fig. 4.— Tempeeattjhe in Typhoid Fevee.

from the bowel, so as to cause severe collapse, with pallor and
depression of temperature ; but the bleeding may be ([uite

slight, and this more often in earlier stages of the illness. The
spleen is generally enlarged : this may be manifest only from the
results of percussion ; but in most cases the organ can be felt,

on deep inspiration, one to two inches below the costal margin.
The urine is scanty, dark, of high specific graA'ity ; the urea
and uric acid are increased, but sodium chloride is much dimi-
nished. Late in the illness albumen is foimd in a small propor-
tion of cases. But for the headache and some giddiness the
cerebral functions may be very little disturbed in mild cases ; the
headache rarely lasts beyond the tenth day, and there may be
then only a little drowsiness or tendency to wander at night. A
temporary deafness is not uncommonly noticed. Such mild cases
reach their acme at tlie end of the second wecsk—the tenth to the
fourteenth day. Tlie temperature then takes a characteristic
course: hitherto standing always at a high level, it now falls
every morning tpiickly lower and lower, while tlie evening tcm-
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pevatures, though also falhng, come down much less rapidly.
Thus the morning temperature in four or five days reaches 99°
or 98°, while the evening temperature stands at 102° or 101°.
This is Liebermeister's remitte^it stage. From this point to the
end of the illness, the fever has for tliree or four days an ijiter-
mittent character ; it is about normal in the morning, but rises
to 101° or more in the evening. Then rather suddenly the evening
fever ceases, the temperature remains normal or sulmormal, and
convalescence has commenced (Fig. 4). Durmg this falling
temperature, spots may continue to come out, the spleen is still

perceptible, and there may be a little diarrhoea, but the mental
condition of the patient generally improves, and he may acquire
an appetite before the fever has entirely left him. On the
other hand, the graver cases are mostly accompanied by a
marked increase in the intensity of the nervous symptoms,
to which the symptoms of cardiac failure, or severe abdo-
minal troubles, may be added ; more or less continuous delirium
may supervene, with drowsiness or even coma, extreme mus-
cular prostration, subsultus tendinum, and plucking at the
bed-clothes. The face becomes dusky, the tongue dry, sordes
collect on the lips and teeth, the pulse is rapid, soft and

" dicrotic, the heart-sounds are feeble, and the bases of the
lung are congested. The urine may be retained, or lioth fa?ces

and urine are passed unconsciously. The condition resembles
that described under typhus fever : the patient is indeed in a
truly typhoid state. The delirium is less often violent than in

typhus, but occasionally patients get out of bed, or refuse food.

Cardiac failure shows itself by the feebleness of the heart's beat,

the indistinctness of the sounds, the small rai^id j^ulse, and by
venous congestion of the face and extremities, and of the bases
of the limgs. Sometimes there is evidence of cardiac dilatation

in displacement of the impulse outwards, and the imlse may
he irregular or intermittent. With the increase of the nervous
symptoms, the abdominal trouliles are often prominent, the diar-

rlioea becomes profuse, and the abdomen is much distended, tense

and tender ; in this stage the ulcerated bowel may give way, and
peritonitis may result from the escape of fjecal matter into the

ca^aty of the abdomen. In a few cases, severe bronchitis is the

jiiain feature of the disease : the face is livid, moist and ch'y rales

are heard over the whole chest, and breathing is seriously

obstructed. Under these various circumstances death may occur

almost at any time after the tenth or twelfth day ;
but recovery

occm-s after lengthened periods of coma and other severe

symptoms, the temperature slowly returning to the normal, and
convalescence being very protractetl.

Relapses.—A true relapse of enteric fever occurs in a certain

proportion of cases, which have l)een found by different observers

to be from 3 to 10 or 11 per cent. It consists of a repetition of

all the phenomena of the illness, ulceration of Payer's patches,
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fe^ er, diarrhcea, and rose spots ; and it occurs after an interval

which may be as long as eleven days from the termination of the

ori"-inal fever, hnt is often much less. Sometimes, indeed, there

is no interval of actual apyrexia, and the relapse seems to be

continuous Avith the primary fever. Its duration is often (luite

as long as that of tlie first attack (Fig. o), and, as a rule, it

is somewhat milder. Death may, indeed, take place in the

relapse, but this is more often from complications, such as

perforation of the intestine and peritonitis, or from ha?mor-

rhage, than from the severity of the pyrexia alone. Occasionally

a second relapse occurs after another interval of apyrexia;

V*«faFIRST SECOND THIRD FOURTH FirTH

Fig. 5.—Tempebatuee in a Case of Typhoid Fever with Relapse.

and even third and fourth relapses have been observed, though
very rarely.

Morbid Anatomy.—The essential lesions of enteric fever
occur in the Pet/er's patches and solitary (/lands of the small
intestine. These become infiltrated with lymph-corpuscles, and
a Peyer's patch so affected swells, and projects one or two
lines upon the imier surface of the intestiiae ; it is gi'ay, fawn-
coloured, or pink, but the surrounding mucous membrane may
have its natural colour. Tlie lymph-corpuscles at first multiply
in the follicles, but subsequently infiltrate the mucous membrane
above and the deeper structures below. As the patches become
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larger they acquire a creamy-white cohmr, and about the tenth
day or a httle later they begin to ulcerate, or slough; tliis
may begin by a superficial alirasion at one point of the surface,
Avluch becomes deeper and deeper until a great part of the gland
is removed, or a whole patch may slougli at once. When the
slough is still adherent, it often lias a yellow colour from ab.sorp-
tion of bile. By these processes the muscular coat or the
peritoneal covering may be exposed m the floor of the ukter,
and finally, the peritoneum may slough, ulcerate, or tear, so
that the contents of the bowel escape into the peritoneal cavity,
and set up a fatal peritonitis. The stage of ulceration generally
occupies part of the third week, and towards the end of that
time, in favourable cases, the process of healing by cicatrization
begins. Ulceration does not necessarily occur. In mild cases
the inflammatory swelling subsides without further destructive
change. The number of Peyer's patches affected is very variable,
and though the cases with severe diarrhoea generally have ex-
tensive inflammation of the bowel, there is no necessary corre-
si)ondence between the extent of ulceration and the severity of
the other .symptoms. The patches near the ileo-ca3cal valve are
those first attacked, and the ])rocess spreads upwards. The change
in the solitary glands of the lower end of the ileum is of the same
kind, and in some cases the solitary glands of the large intestine
(mostly the ctecum) are also enlarged and ulcerated. Co-
incidently with theSe lymphatic structures of the intestines, the
mesenteric f/lnnds are inflamed

;
they are enlarged, fleshy, pink,

red, or pur[)lish, and their histological changes resemble tho.se of

the Peyer's patches. Sometimes they break down so as to con-
tain one or more small collections of fluid resembling pus, which
in rare cases burst into the peritoneum ; but more generally they
become cheesy or calcareous. The spleen is commonly enlarged,

dark in colour, and, in later stages of the disease, softened. The
liver is often hyperfcmic, and softer than natural ; the liidneys are

congested, and in hoi\\ these organs the gland cells are granular.

The heart is often soft and flabby, its muscular fibres being in

a state of fatty and granular degeneration. The voluntary mmcles
are also the subject of a degeneration first described by Zenker in

typhoid fever, but now laiown to occur in typhus, and other pro-

longed febrile conditions. The muscnlar fibres are converted into

a homogeneous, colourless, waxy-looking material, forming cylm-

ders, which break' up into fragments, and finally crumble into a

granular detritus. This change is most common in the adductors

of the thighs, and in the recti abdominis ; and it is sometimes
accompanied with luemorrhage, or the liroken down muscle may
form a kind of abscess. The Itim/s arc either ccdcmatous, or

congested at the bases
;
or, in occasional cases, actual pneumonia

is present.

A bacillus, constantly present and not known to occur under

other circumstances, has been described by Koch and Gaffky.
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It has been found in the stools, in the blood, and in the albu-

minous uviuo duriiio- life, and in the organs after death.

Complications.—The most important ('()m])lieations are those

connected witli tlie intestinal lesions. PcritanitiH is a fi-e()uent

cause of death. It arises most commonly from jjerforation of the

iloor of one of the ulcerated Peyer's ])atches, through Avhich the

contents of tlu' bowel are extravasated into the peritoneal cavity:

l)ut it occasionally happens, from extension of inrtammati( n
thi'dugh the peritoneal coat, that i)eritonitis occurs without any
l)erf{)i'ation being discovered ; and it lias also been caused in rare

cases by the softening of inflamed mesenteric glands, and of

infai'ctions in the si)leen. Perforation of the bowels takes place

in about 10 per cent, of eases of enteric fever. It commonly
occurs during the third, fourth, or fifth week, and generally, in

severe cases, with marked intestinal symi)toms. Its onset is often

marked by acute ])ain, collapse, and perhaps rigors; the abdomen
becomes distended and tender, the pulse is small and rapid, and a
fatal result soon ensues. But its advent may only be marked by
collapse and increased distension ; and in very severe cases, with
nuu'li distension of the bowel, as well as coma and delirium,
thei-e may be no sign to indicate i)eritonitis with certainty, so that
perforation and ii^ritonitis are occasionally found jkM mortem
when not suspected during life. It is important to remember
that as long as the ulcers remain unhealed there is a possibility

of a rupture taking ])lace ; and that such a rupture may be
induced l)y any disturbance of the boAvel, as by vomiting, defalca-
tion, or the exei'tion of sitting up, and the administration inter-

nally of indigestible food or aperients ; and thus even cases which
are rimning a mild course have a fatal termination fnnn this
cause. A slight amount of bronchitis is fre(|uent in enteric fever,
but occasionally it is so severe as to constitute a very serious
complication. The face may be ciuite livid, and a more or less
venous tinge may be given to the whole sm-face; the cliest is

filled with moist and dry niles, and there is expectoration of mucus
or muco-pus. Ulceration of the larynx occurs sometimes in severe
cases. The ulcer is situate commonly over the arytenoid carti-
lage, and this may lie even exposed and in a state of necrosis.
Sometimes the cartilage has been found in an abscess that seems
to have arisen independently of ulceration. Hoarseness may be
the only symptom of the laryngeal complication, but there is
often complete aphonia. As a result of the laryngeal ulcer, sub-
cutaneous emphysema has been recoi'ded by Ur. Wilks and by
Ziemssen ; air being foi-ced during expiratory efforts from the
larynx into the connective tissues. Cicatricial stricture of the
glottis has also been recorded in cases that recovered. Ai)honia
itself may occur, temporarily, without any evidence of ulcera-
tion. Pneumonia, sometimes l)ecoming gangrenous, and 2>leurisy,
occasionally occur. Menim/itis is (luite rare as a complication of
enteric fever, and the cerebral symptoms commonly occurring are



40 SPECIFIC INFECTIOUS DISEASES.

quite independent of cerebral inflammation. I have seen double
optic venritis in a case of enteric fever, but it is not common.
Otovrhaa may occur during or after the fevei-, and may leatl tcj

deafne.s.s, or to the more serious conditions of septicajmia and
meningitis. Otlier local injiammations occasit)nally occur either
during the fever or during convalescence, and may considerably
delay recovery, such as parotitis, which may be followed by sup-
puration, or extensive mfiltration of the neck ; orchitis

;
perios-

titis, especially of the tibia; cancrum oris; and facial ery.sipelas.
In severe cases bed-sores may form, in .spite of careful nursing.
Thrombosis of the femoral vein occasionally occurs during early
convalescence, leading to oedema of the foot and leg, and tender-
ness in the course of the vein. Generally, this recovers witliout
much trouble, but the thrombosis may extend into the large
abdominal veins, or i)ortions of clot may be detached, and lead
to iHilmonary embolism and death. Tttberculosis has sometimes
developed after enteric fever ; but there is considerable resem-
blance between the two conditions, and it is possible that some
cases of early tuberculosis have been mistaken for enteric fever.

Varieties of Enteric Fever.—There are few diseases more
variable tlian enteric fever. Though its duration is character-
istically three weeks, it may be as short as ten days or as long
as five or six weeks ; and though short attacks may sometimes be
fairly represented as aborti\'e attacks, they may be followed hy a
relaj^se of precisely the same nature and duration. Sometimes
the temi)crature begins to fall in the maimer described (p. 36),

and then, before reachuig the normal, pei'sists in its remittent
type, oscillating between 100° (morning) and 102" (evening) for

eight or ten days, so that the fever is prolonged into the fifth

week, although tlie patient is feeling better every day, and has
no obvious complications. In other cases tlie prolongation of

the fever corresponds witli a continuance of tlie high fever cha-

racteristic of the second week, and these are generally severe cases.

In some cases the illness is so slight that patients go about their

ordinary occupations, mitil, perhaps, an mchscretion in diet, or the

use of ai^erients, given in ignorance, leads to a fatal perforation.

A bilious form of typhoid has been described, and in a few cases

jaimdice occurs; and ataxic and adynamic forms have been de-

scribed, but these terms simply indicate the predominance of

symptoms in one or other .system of the body. Enteric fever is

often very mild in children, often of short duration, and asso-

ciated with less extensive disease of Peyer's patches than in the

average of adult cases. The remissions of temperature, which are

well marked m the latter half of the illness in adults, are often

still more marked in children, and formerly led to the description

of an "infantile remittent fever." This is, however, now known
to be nothing more than enteric fever, and there is no object in

retaining a name whicli is likely to mislead.

Diagnosis.—A great number of diseases may be confounded
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with enteric fever, from the variety of forms which it assumes,

and from the frequency with which its own typical symptoms are

absent, or badly marked. In early stages it is distinguished

from otlier fevers by the alisence of characteristic eruption. By
the tifth day of the illness, tlie rash of typhus, small-pox, or scarlet

fever would have developed ; the appearance of rose spots a few

days later confirms tlie suspicion of enteric fever. Later stages

present a resemblance to different diseases, according as the

head, chest, or abdomen shows the most prominent disturliance.

Thus, the early headache of typhoid, and the subsecpient delirium,

may suggest meningitis, and the two diseases are frequently

confounded together. Sometimes it is impossible to distinguish

them until later stages, when optic neuritis or a local paralysis,

squinting or con\ailsion, or the obstinately retracted abdomen
may decide for tubercular meningitis

;
or, on the other hand, the

increase of abdominal symptoms, with the presence of spots, may
prove it to be enteric fever. In this latter, headache rarely con-

tinues lieyond the tenth day. When pulmonary symptoms are

marked, acute tuberculosis may be simulated by the abundant

bronchitic rales and crepitations, accompanied by a remittmg
fever. The abdominal diseases which may be confounded with

typhoid fever, are, especially, tubercular peritonitis and typhlitis

or perityphlitis. In both there may be high fever, abdominal

distension and tenderness ; and in tubercular peritonitis the stools

may be frequent and yellow from accompanying tubercular ulcer-

ation. Pyaemia, and the septicajraia accompanying abscesses of

the liver, or about the kithiey (perinephritis), may closely simu-

late typhoid fever, and an allied condition, ulcerative endocarditis,

is not unfre(iuently mistaken for it. The symi^toms in favour
of endocarditis are the existence of a murmur, or of irregular

action of the heart, hemorrhages under the skin, or other

evidences of emboli, such as obliteration of the arteries at the
wrist or ankle, abundant albuminuria, or retinal haemorrhages

;

rigors may be present, and the temperature often oscillates freely.

Trichinosis, the disease caused l)y the multiplication of the
trichina Kjnmlis within the body, has l)een mistaken for typhoid
fever ; it is distinguished by severe muscular pains, CBdema of
the eyelids, and sometimes of the Avhole body ; and there are
no rose spots or enlargement of the spleen.

Prognosis.—The mortality of enteric fever A^aries in different
epidemics from 5 to 20 per cent. Complications contribute
largely to the deaths, and their occurrence will modify the
prognosis at any time. Apart from them, the intensity of the
fever is an important guide. If the temperature is, although
high at the end of the first week, subsequently never above
103°, the case is favourable ; if the temperature is maintained
at 104° or higher throughout the second week, it is much
more dangerous. Some cases sink rapidly by the twelfth,
eleventh, and tenth days, or even before this. Perforation is very
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rarely recovered from. I-Ia3morrhaf?e has 1)een thought to l)e
of rather fav()ura1)le import, l)ut this is not really the case; it
is certainly well represented amongst the fatal cases, and a
severe hajmori-hage, if it does not lead to a fatal result,
renders the patient very anaemic, and consideral)]y i)rolongs
convalescence. Much abdominal distension, sevei-e general
bronchitis, or feeble and irregular heart, arc all unfavouralile.
Treatment.—The patient should be in bed in a Avell-ventilated

apartment, and the same rules should be carried out as to nursing
as in the case of typhus fever. The special danger of perfoi-ation
and haemorrhage from the ulcerated bowel should never be lost

sight of. Kest should be absolute ; the patient should be allowed
no exertion, and a l)ed-pan should be used when he wishes to
pass his motions. The diet should consist chiefly of milk, of
which two, three, or four pints may be given daily, in regular
quantities, every one or two hours, or more frecjuently. Beef-tea
may also be given, 1)ut it is said sometimes to increase the
diarrhcea, and is certainly not as nutritious as milk. In some
cases, where milk is taken badly, it may l)e pciitonized by the use
of Benger's liiiuor pancreaticus. As to medicinal treatment, in

mild cases little or none may be wanted. A small dose of dilute

mineral acid, or of a saline diaphoretic like the acetate of ammonia,
may be grateful to the patient, and the body may frequently he
sponged with tepid water. SiJecial symptoms or complications

may have to be met, such as bronchitis, by small doses of expec-
torants; or ijersistent headache, by potassium bromide. If the

bowels are not opened more than four times in the twenty-four
hours, no treatment is recjuired ; but it is generally desirable to

check diarrhoea, if it exceeds this limit, and this is best done by
the use of a starch enenia with 15 or 20 minims of tincture of

opium ; and acetate of lead, bismuth, or the vegetable astringents

may be given mternally.

Any linen that is soiled by the evacuations should be at once

removed, not only for the sake of keeping the patient clean and
free from the risk of bed-sores, but also to prevent the possi-

bility of the attendants being infected by the development of

the specific poison. Constipation is not infrecjuent, especially in

the latter half of the ilhiess, after a sharp diarrhoea in the early

days. The bowels may be left for four or five days, or even

longer, without harm, and it is then safest to use a soap enema
from time to time as required. If there is constipation at the

beginning of the illness, in the first week, and before ulceration

has begun, a small dose of castor oil may be given. Under no

circumkances should the more active or drastic purgatives be

employed.
For .some years a method of treatment has been practised,

whicli aims at improving the chances of the patient, and re-

ducing his liability to complications, by lessening the average

temperature throughout the illness. The theory of this system
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is that the continued high temperature, to which the tissues and

organs of the body are subjected, is the chief cause of their

granular degeneration ; and tliat tlieir ultimate failure, or the

occurrence of complications, is so much more probable, the

higher the fever. Hence the object should be to bring down
tlie mean temperature, and this can be most conveniently done

by reducing the temperature 3° or 4°, at more or less regular

intervals. The methods employed have been already described

under the general treatment of fevers (p. 14).

As to the action of the cold bath, a good deal of evidence has

been accumulated. The influence of a single bath upon the

immediate condition of the patient is generally most pronounced.

Headache, delirium, stupor, thirst, are at once diminished, the

tongue becomes clean, the pulse slower and firjner, and the

patient feels altogether relieved. But this effect is only tem-
porary, and l)y the next observation the temperature may be
as high as before. When the system is thoroughly cai-ried out

by frecjuent baths at low temperatures, the mortality has been
markedly reduced, and even in its modified forms a decided im-
l)rovement has been noted. Its effect upon complications is

also marked—bronchitis and ]iyi)ostatic congestit)n imjjrove,

and it has been shown by statistics that haemorrhage is less

frecjuent. The contra-indications are extreme collapse of the
patient, hsemorrhage already established, and severe conditions

of pulmomiry congestion. These are likely to be avoided by
the adoption of the method from the very commencement of the
illness. One of the great objections is the trouble it entails,

especially in private cases, and the dislike of the operation,
which some patients can never get over.

The same principle may be carried out with less trouble, but
also less efficiently, by cold sponging, or wet packs, or the appli-

cation of ice-bags to the surface of the body.
But, as a fact, the antipyretic drugs, before mentioned

(p. 14), meet nearly all the requirements, and have lieen most
extensively tried, with, on the whole, much success. Tliese
drugs are generally given, like the bath, when the temperature
is high, and in the following doses :—Quinine, 20 or 30 grains

;

salicylate of soda, 20 to 60 grains; kairin, 10 grains; antii)yrin,
10 to lo grains

;
antifebriji, 3 to o grains

;
thallin, 2 to 3 grams

;

phenacetin, 8 to 12 grains. Of these, antifebrin is most to be
recommended.
Hemorrhage from the bowels shoidd be treated by astringents,

such as acetate of lead, tamiic acid, and rhatany ; and opium, oil

of turpentine, and ergot are useful in severe cases. For great
distension of the abdomen Dr. Cayley recommends the applica-
tion of ice, in .small lumps, lietween two pieces of flannel. Lastly,
peritonitis, the great danger of enteric fever, muist be treated by
full doses of opium, absolute rest, and the application of the ice
poultice or a bladder of ice to the surface of the abdomen ; milk
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and brandy must be given in small (luantities only, and care must
be taken not to overload the abdomen. Witli regard to the
administration of stimulants, tlie remarks made in tlie chapter on
typhus apply in the case of enteric fever. During convalescence
the patient must be kept for at least ten days on fluid food,
except in very mild cases, when this rule may be somewhat
relaxed. Purgatives ]uust be carefully avoided.

FEBRICULA AND OTHER FORMS OF PYREXIA.
It is quite common to meet with short attacks of pyi-exia of no
great severity, and lasting from two or three to ten days. Some-
times these occur in connexion with outbreaks of enteric fever,

and are to be regarded as abortive or mild attacks of that disease.

In other cases no such comiexion can be traced, and the illness

may remain vmexi^lained, unless such imsatisfactoi-y causes as
" chill " and ga.stric disturbance can be accepted. For such
illnesses the term fehrieuln may be used, but it must be under-
stood that this is no specific disease, with a definite course, and
protective against itself in the future. It may begin Avith cliill or

rigor, and there are all the usual phenomena of a mild fever, the
temperature rising to 102°, 103°, or less commonly 104°. Deferves-
cence is more usually gradual, and convalescence is soon estab-

lished. The treatment consists of rest, simple fluid diet, and a
saline mixture

;
antipyretics are usually quite imnecessary.

Anomalous cases of pyrexia also occur, which take a somewhat
different form. One is a relai)sing form in which short fevers, of

three to five days' duration each, alternate with irregidar periods

of ai)yrexia, lasting from seven to ten days. There are no special

lesions, the patients are not very ill during the fever, and tlie

cases differ obviously from relapsing fe^'cr, in tlieir sporadic

origin, in the shorter fever without the typical crisis, in the

varying length of the interA'al. They are not uncommon in

children. In another form there is a contumous or intermittent

pyrexia, lasting for three or four weeks, and gradually subsiding.

The temperature rises in the evening to 101° or 102°, and falls to

99° or 98° in the morning. There is loss of appetite, some loss of

flesh, but no other special indications, and the general disturbance

is slight as compared with what it would be in a similarly pro-

longed case of enteric fever. Such cases have to be distinguished

from enteric fever and tubercle, which are very properly at first

thought of, and only excluded after some days' careful watching.

These also occur in children and in women ; in the latter the in-

fluence of the nervous system may account for some of these

irregular forms of fever. The treatment must be conducted on

the general principles applicable to fevers.
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WEIL'S DISEASE.

In 1886 Weil described an acute febi-ile disease, of short dura-

tion, accompanied with jaundice, and swelling and tenderness

of the liver. At present only a small numl)er of cases has been

observed, and the exact nature of the disease cannot be said to

he really Icnown. It is most common in males in the prime of

life. In a large proportion of cases the patients have been

luitchers, and the disease has occurred in the hot season of

the year. It begms suddenly, often with a cliill, and without pro-

dromal symptoms : the symptoms are fever, headache, signs of

gastric disturbance, jaundice, and muscular pains, especially in

the calves. The fever lasts eight or ten days. Sometimes there

is a relapse. The pulse is (luick at first, and afterwards slower

than normal. The spleen and liver are commonly, Init not

always, swollen, and the liver is often tender on pressure. Ne-

phritis is often, and herpes and erythema are occasionally, -

observed. The prognosis is favoiu'able.

SCARLET FEVER.

Scarlet Fever, or Scarlatina, is a contagious disease, character-

ized by fever, sore throat, a bright red eruption on the skin, and
a tendency to certain comiilications, of which the most important

is acute inflammation of the kidneys.

.ffitiology.—There can be no doubt that scarlatina spreads

mostly by contagion, and, from the gi'eat vitality of the co}i-

fac/ium, even in the most attenuated forms, it is probable
that every case (however ai^parently isolated) has arisen from
a preceding one of the same kind. Sex, occupation, and social

position have no influence in its production, but the vast majority
of those attacked by scarlatina are young children, and it is

comparatively infreciuent in adults. This exemption of older

peoi^le is explained by the fact that, for the most part, one attack
protects against fiiture attacks, and that most adults have
already had the disease. Still, old loeoi^le occa.sionally have it

;

and iirotection is not always pei'fect, so that some i)eople have a
second attack. It has also been noticed that very young infants
are less susceptible than older children. It is much more
readily conveyed to a distance than typlius or relapsing fever,

and it is remarkable for the tenacity with which it adheres to
clothing, bed-clothes, books, papers, and other articles that have
l^een used by the sick ; so that the contagium has been conveyed
l)y such means over miles of country, or has lam dormant for
weeks or months, and then, meeting' with a suitable nidus, has
agam developed the disease in its complete form.
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Symptoms and Course—The incubation-period ot scarlet
fever is comparatively .short, rarely more than Keven or eight
days—.sometimes probably only twenty-four or thirty-six hours.
Generally, the inva.sion is .sudden: the patient has a rigor, or
vomits, and com])lains of frontal headache, with languoi-, painsm the back and limbs, and loss of appetite. The tempei-aturo
rapidly rises to 103° or 104°, and the pulse and respiration
are (juickened. Very soon there is some complaint of sore
throat, and swallowing is painful.
On the second day—that is, generally between twelve and

tliirty-six hours from the first symptom—the rmh appears. It
is iirst seen on the upper part of the chest, in front and on the
sides of the neck, but soon .spreads to the abdomen and back,
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Tempeeattjee in Scaelatina.

and then to the upper and lower limbs. It consists of minute

red spots, bright in the centre, fading towards the edge, set

clo.sely together, so that the paler edges almo.st coalesce. Some-
times the coalescence is complete, so that the .skin has a uni-

form bright red colour; sometimes the eruption is more dis-

crete, and areas of pale skin are visible between the spots. The

face, forehead, and cheeks are mostly deeply and uniformly

flushed, without showing the pimctiform arrangement of the

rash which is seen elsewhere. With an abundant ra.sh, the skin

becomes slightly swollen. The eruption presents many varieties

as to depth of colour, and distribution. It may be only pale

pink, or deep livid ])urple ; and in some severe cases, papules

may be i-aised aliove the surface, and may even vesicate, or

form minute pomts of pus ; and occasionally petecliitc occur.

Ill its distribution the rash may be very limited, occurring only
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Oil the chest, or in patches on tlic tliighs, ellxnvs, or ankles, and

this occurs frecjuently in second attacks, and in the mihl cases

known as " surgical scarlatina." The rash reaches its lieight on

the third or fourth day; begins to fade on the fourth, tifth, or

sixth day
;
altogether it may last from five to ten days. After

the subsidence of tlie rash, desqimmfitmi takes place—that is, the

superficial layers of the cutis are shed. This is often first seen

in the form of white branny flakes on the sides of the neck,

and this may lie as early as tlie sixth or seventh day, wliile the

eruption is still visible on the legs ; Init the amoimt of ei)ithelium

that is shed, and the size of the particles, are very various—some-

times nothing more than a little roughness al)out the tips of the

fingers or toes, or in the folds of the palms of the hands ;
while

sometimes the epidermis may peel off in large flakes, and, in

rare cases, complete glove-like moulds of the hands and fingers

are thrown off. Des(iuamation commonly takes from four to

six weeks, but in these special cases a much longer time is

required.

In the tliroat, the nvx\\a, soft palate, and fauces arc deep

red, and often slightly oedematous; the tonsils are reddened,

swollen, projecting towards the middle line, and presenting a

number of yellow points, from the follicles being distended or

covered irregularly with ashy or yellowish secretion. In later

stages they may suppurate, or sloughs may form in them. Tlie

nasal mucous membrane also inflames, witli the occurrence

of much mucous secretion, and the cervical glands become
enlarged and tender. The tongue is at first thickly covered

with white fur, but in a few days this fur clears off from tip to

base, leaving a bright red, raw surface, on which the fungiform
papillaj are unusually prominent, so as to give the appearance
known as the " strawberry tongue."

Thetemperatureisfrequently high, reaching 104° or 10o° on the
first day, and remaining at this level for some days. Even a tem-
])erature of 106° may be reached. AVitli this the skin is pungently
hot and generally dry, but jirofuse sweating may occur, without
appreciably affecting the temi)erature or the rash. The pulse,

rises to 120, 140, or even 160. In severe cases, the mental
faculties are dulled ; delirium is fretpient, e.syjecially towards
night ; and drowsiness and coma supervene. The disease may
reach its height about the fourtli, fifth, or sixth day, and then,
with the fading of the rash, the temperature begins to fall,

generally subsiding rather gradually, but sometimes more sud-
denly, till tlic normal is reached, and convalescence is gra-
dually established. In fatal cases, death may occur about the
fifth day or later from exliaustion

;
or, in a typhoid condition,

witli low delirium, scmi-coina, and dry l)i'own tongue ; or it may
occur later as a result of complications.
Complications and Sequelae. — These are numerous and

important. Xot only the tonsils, but aLso the soft palate and the
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uvula may slough. More frequently the glands under the jaw andm the nock are much swollen, and the subcutaneous tissue about
them is infiltrated, l)ecoming brawny and indurated. Tlie skin
then becomes dusky red, and slougliing takes place Ijeneath it,
separatmg it from tlie subjacent tissues over a large area. Such
cases are often fatal. Extension of the inflammation from tlie
throat up the Eustachian tul)e may cause otitis, or inflamma-
tion of the ear, resulting in abscess of tlie tympanum, rupture of
the membrana tympani, and otori-lioea. In tlie course of tlie
.scarlatina this may seem of little importance; but it lays the
foundation for serious or fatal results months and even years
afterwards, among which may be enumerated suppuration of the
mastoid cells, meningitis, abscess of the brain, thrombosis of the
lateral sinus, or jugular vein, with pyteinia as a result, haMUor-
rhage from the lateral sinus, and facial paralysis. Deafness on
the affected side may of course hai^pen ; and a double otitis in a
young child may be the cause of permanent deaf-mutism. Other
local lesions may occur as seciuekie ; for instance, sloughing
of the cornea, abscesses in the subcutaneous tissues, or cancriuu
oris.

Hie most important visceral lesion associated -with scarlatina is

nephritis. It is still a question for discussion whether the kidney
is affected in every case of scarlatina; but albuminuria is occa-
sionally present in the stage of rash and fever. More frequently
nephritis is first recognized as a sequela from two to three or four
weeks after the beginning of the ilhie.ss, when tlie patient is quite
convalescent or suffering only from desquamation. It may begin
with a chill and rise of temperature, and tlie passage of smoky
or blood-coloured albuminous urine, the whole subsiding again
Avithout the occurrence of dropsy ; but more often the fii'st thing
noticed is some swelling of the feet and face, and tlien the urine is

found to be scanty, high-coloured, and albuminous. Eecoverj^ from
slight cases is common; but the dropsy may become general, and
death may result after six, twelve, or eighteen months, with the

several secondary comjilications which will be described elsewhere

{see Nephritis).

Bronchitis, pneumonia, pericarditis, and endocarditis occasion-

ally occur in the course of the illness. Pleuri.sy may happen as

a sequela; and if effusion take place, it often becomes puru-

lent ({uite early. As in other severe fevers, dilatation of the

heart sometimes occurs, aud is recognized by displacement of

the impulse. Au acute general arthritis, which is indistinguish-

able from rheumatic fe-v^er, often follows upon scarlet fever so

closely that the joints may be swollen when the rash is still

present. Although generally knoAvn as scarlatinal rheumatism,

it is possibly a synovitis due to the direct action of the septic

organisms (if tlio primary disease. It may affect many joints,

but, as a rheumatism, is generally mild; nevertheless, it is often

accompanied by endocardial murmur, which may be followed by
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permanent valve-disease. It is often valuable as clinching the

diag^nosis in a doubtful case of scarlatina.

Varieties. — Besides the ordinary forms of scarlatina of

moderate severity, which end in recovery, one recognizes cases

that are called scarlatina malujna. This form mostly includes

cases that are fatal within five or six days from the intensity

of the disease, witliout complication other than sore throat.

Sometimes the patient may be struck down with convulsions

and collapse, and die in twelve or twenty-four hours, before the

rash ha.s had time to develope. Other cases have severe rigor

and vomiting, early, intense, or livid rash, high fever, and
delirium, and die in two or three days.

Cases with severe throat-symj^toms have been called scarlatina

anr/inosa.

The term latent scarlatina includes cases in which the rash and
sore throat have been so sliglit as to escape detection, and the
illness has only been discovered by the occurrence of desqua-
mation or anasarca. Patients with open wounds appear to be
particularly suscei)tible to the poison of scarlatina. The disease

is generally mild, the rash partial and of short duration ; so that
the connexion with scarlatina Avas for a long time misunderstood.
Morbid Anatomy.—The organs, after death from scarlatina,

present little that is peculiar. In malignant cases there are the
changes common to the pyrexial and septic disorders :—fluidity

of the blood, soft liver and sj^leen, petechial spots on the serous
membranes, and hypostatic congestion or oedema of the bases of
the hmgs. The tonsils present the conditions of ulceration or
suppuration that have lieen observed during life. Where com-
plications have been fatal, the visceral lesions i^roper to them
will be found.
AMth reference to the nature of scarlatina, it is sufficient to say

here that micrococci have been discovered in the blood, and in the
ulcerations of the throat, without stating jiositively what is their
relation to tlie disease.

Diagnosis.—Scarlatina is generally recognized by the occur-
rence of feverishness with sore throat, followed in a day by the
characteristic rash, especially when the disease is loiown to he
prevalent at the time. The i-ash may be confomaded with that
of measles, rcitheln, or typhus, or with the roseola of small-pox
and otlier fevers. Generally, it is of brighter colour and more
uniform distribution than those of the lirst three diseases; l)ut
it is sometimes very diificult to distinguish from riitheln. The
roseola of small-pox often has a distribution which is distinctive
—namely, about the axilla, groins, and thighs; and it is more
])urple in colour. Occasionally, confirmation only comes with
dos(iuamation and the appearance of albumen in the urine :

and in all cases the accompanying symptoms must l)e carefully
investigated.

The Prognosis must l)e in all cases very uncertain. Even
4
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in the mildest cases, renal complications may be serious or fatal.
The mortality, however, is variable, some epidemics lieing exceed-
ingly mild, others so severe that the mortality may i-ise to 30 or
40 per cent. In individual cases, the prognosis may have to be
determined by the condition of the patient from day to day

;

the addition of complications mcreases the danger. Very severe
angina, intense or livid rash commg out late, are unfavourable,
and cases with sloughing of cervical glands are generally fatal.

Scarlet fever attackmg women recently confined shows a large
liercentage of fatal cases.

Treatment.—Li mild cases this may be carried out in the same
way as that of other fevers : a well-ventilated room, the recum-
bent position in bed, light diet, and careful nursing. Isolation is

essential in the interests of others. The body may be usefully
sj)onged with tepid water

;
simple salines may be given inter-

nally, and the sore throat may be relieved by sucking lumps of ice.

If the tonsils are much swollen, and much covered with secretion,

the latter should be removed by pledgets of moist lint, and dis-

infectant or astringent solutions applied by the same means.
Perchloride of iron, dilute hydrochloric acid, or chlorinated soda
may be thus used ; and similar remedies may be used to syringe

the nose when that is involved. If there is much j^ain or swellmg
in the neck and about the angles of the jaws, hot fomentations or

linseed poultices should be used. Complications will require spe-

cial treatment. Abscesses should bo opened early; if there is

otorrhoea the meatus may be syringed -with warm water or diluted

Condy's fluid, or solution of boric acid (I in 20). For rheumatism,
small doses of Dover's powder, or, better, the salicylate of soda

in doses proportionate to the age. The treatment of scarlatinal

nephritis will be considered hereafter. In the severe typhoid

forms, with quick feeble pulse, stimulants, such as brandy and

ammonia, must be given; and where there is very high fever,

with much delirium and restlessness, relief is often obtained

by cold affusion to the head or body.

Great care must be taken during convalescence, both for the

sake of the patient and in the interests of the public. To the

patient the chief danger is the supervention of renal complications

;

and that should be guarded against by avoidmg every exposure

to cold or draught as long as desquamation is going on. It

also appears desiralile to maintain a free action of the bowels, as

the late Dr. Mahomed showed that the occurrence of albuminuria

was generally preceded by a state of high arterial tension, which

could be reduced by aperients. On the other hand, tlie poison of

scarlatina is conveyed by the particles of detached skin, and the

disease is freiiuently spread by the careless exposure of con-

valescents m the stage of desquamation. Patients should not be

allowed to mix with the healthy until desquamation is complete,

and as a rule, it may be said that six weeks is the mininnnn

period at which they should be allowed out. During free des-
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quamation, the body sliould be washed daily with warm soap and

Avatev, and during- the day slionld lie smeared with carbolic oil

(1 to 40) or with g-lycerin to prcA^ent the particles being carried

off into the atmosphere. Quinine and other tonics may be

necessary where strength is recovered slowly.

MEASLES.
{Morbilli.)

Measles is a contagious febrile disease, characterized by an
eruption of pink or red spots, and catarrh of the resjiiratory

mucous membranes.
etiology.—In civilized communities its sjiread is determined

hy circumstances very similar to those influencing scarlatina. It

occurs in epidemics, which attack the yoimg rather than the old,

chiefly because tlie older members of the community have had
the disease when young, and are thereliy protected from a second
infection ; but very yoimg infants appear to be less susceptible,

and to have the disease, when caught, in a milder form than
children somewhat older. In large towns it is pretty con-
tinuously present, spreading fi-om point to point in the form of

limited outbreaks, which subside, and are succeeded by others
in different places ; but where introduced among populations
that have never been visited l)y the disease, or have been cntii-ely

free from it for years, it attacks the majority of the jieople,

young and old alike, in one great and often destructive epidemic.
This was the case in the Faroe islands in 1846.
The susceptibility to measles is very great, as the majority of

people have it when young. Contagion is mostly conA'eyed by
contact with the patient, or with the air infected by him : it also
adheres to clothes and other articles, though with much less
tenacity than does the contagion of scarlatina. Experimentally
also, the disease has been transmitted by inoculation with the
nasal mucus of a patient. It is especially contagious in the
prodromal stage preceding the rash, and in the stage of erup-
tion itself.

Symptoms and Course. — The incubation-period varies in
measles as in other contagious diseases, but has been most often
found to be about ten days. The disease commences with pyrexia
and catarrhal symptoms—the temperature rises perhaps to 102°,
the child loses appetite, is drowsy, and unwell ; there may l)e. at
first, vomiting or chills, or, in children, convulsions. With this
the conjunctivjB become suffused, the eyes water, there is a
mucous discharge from the nose, and cough as a result of bron-
chial secretion. The catarrhal symptoms continue, l)ut the tempe-
rature fre(iuently falls after the first day, and continues at a lower
level for another day or two, when it again rises with the outbreak
of the rash. This appears most commonly on the fourth day, but
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it may be as early as the third. It is first seen on the face, at the
roots of the hair, on the forehead, temple, or behind the ears, and
it subsequently spreads to the neck, trunk, and liml)s. It consists

of pink spots, round, oval, or irregularly shaped, slightly raised
above the surface, running together into irregular patches, which
may have a somewhat crescentic shape, and leave some interven-

ing areas of skin unaffected. In colour, it is generally darker red,

more purple than that of scarlatina ; but a distinction may be
difficult, especially, if the spots are uniformly distributed and
do not coalesce. Occasionally, a few lictechiai occur in the

darkest x>a.rt of the erujition, and in other cases a few vesicles

may form in the centres of some papules.

It comes out most fully on the face, giving it a blotchy, swollen

ai^pearance, and is less abundant and less confluent on the trunk

and extremities. It takes from one to three days to reach its

I 2 3 4 5 6 7 8
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—

Tempeeatuee in Measles. {After Strilmpell.)

height, and then rapidly declines, mostly beginning to fade first

wliere it first appeared. It commonly leaves some mottling of

brown or yellowish bro-wm colour, which lasts for some days;

while petechiaj will leave still more pronomiced stains. It is also

succeeded by slight destjuamation in minute branny scales, never

in the large flakes known in scarlatina. If the temperature lias

fallen in the prodromal stage, it rises again, witli the appear-

ance of the rash, to 102°, 103°, or even higher, and reachijig a maxi-

mum in two, three, or four days, falls generally ratlier suddenly

as the rash begms to fade, and may reach the normal ni about

thirty-six hours. The catarrh coutiimes throughout the eruptive

stage ; it may extend into the frontal sinuses and cause headache.

There' is more or less general bronchitis, indicated by cough,

expectoration of mucus, and diffused rhonchi, and the larynx may

be implicated, as shown by hoarseness, croupy cougli, and in occa-
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sional cases by stridulous breathing. Early in the ilhaess, before

the appearance of the rash, the palate often shows abnormal red-

ness, diffused or in patches. The tongue is usually furred, and the

fungiform papilla) prominent. After the subsidence of the fever

the return to normal appetite and sleep is generally rapid.

Complications and Sequelae.—The nu)st impoi-tant complica-

tions arc those connected with the respiratory organs, and it is to

them that the majority of the deaths in connexion -svith measles

are due. The bronchitis of the large and medium-sized tubes,

which is common to all cases of the disease, may attack the

snuxllest tubes, merging then into a capillary l^ronchitis, or the

substance of the limg may be uivolved, constituting pneumonia.
This may present the characteristics of catarrhal or l)roncho-pneu-

monia, but it is not unfrequently limited to one lobe, with dul-

ncss, lironchial breathing, and consonant rales similar to cases of

ordinary or croupous pneumonia. Tliomas, indeed, states that the
pneumonia following measles may be either of the catarrhal

or croupous variety. The laryngitis may be so severe as to

threaten asphyxia, and may be accompanied with the formation of

membrane ; in such a case the question of dii)htheria will natu-
rally arise, especially as measles is .sometimes complicated with
a definite diphtheria of the fauces. Other complications are oph-
thalmia, corneitis, or iritis, stomatitis and parotitis, inflammation
of the Eustachian tube, and of the tympanum {otitis media), and
diarrhoea or dysentery from enteritis of the small or large intestine
respectively. Noma, or gangrenous inflammation of the mouth
or of the vuh'a, occurs occasionally. Amongst sequela; may lie

mentioned, esi)ecially, chronic inflammatory conditions of parts
affected during the illness, such as chronic catarrh of the re.spi-

ratory organs, chronic ophthalmia, enlarged tonsils, or enlarged
glands, otitis with discharge and its results {see p. 48), tubercu-
losis, and general malnutrition.

Varieties.—Measles without eruption and measles without
catarrh have both been described ; but there seems to be some
doubt whether the former occurs, and some cases of the latter
may really have been instances of rotheln. In either case, the
disease takes on a mild form. Of the severer or malignant forms,
hmmorrha(/ic measles is an example, in Avhich ha'morrhages take
place from the mucous membranes, and the eruption becomes
purpuric. Other severe forms are merely characterized by intense
fever, dark or livid ra.sh, often imperfectly developed, rapid and
feel)le pulse, prostration, delirium, dry brown tongue, and a
generally typhoid condition.
Morbid Anatomy.—This must depend much on the complica-

tion causing death, since uncomplicated measles is so rarely fatal,
licdness of the nnu-ous nieml)i-ane of the larynx and trachea
is observed

; the spleen is moderately swollen. No special de-
scription is needed of the bronchitis and pneumonia found in
cases dying therefrom. There may be, however, fluid in the
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pleural cavity, and petechias under the pleural membrane: the
bronchial glands are often enlarged and .softened. Cong-es-
tion of the mucous memlirane of the ileum and colon is also
sometimes found. Messi's. Braidwood and ^'acher found in the
expired breath, in the lungs, and in the liver, brilliant, si)ai'kling,
round or elongated, straight or curved particles, not staining
with carmine, Avhich they regarded as the covtaf/inm of nu'asles.
Diagnosis.—A confusion with scarlatina is" most likely to

occur. Measles is distinguished by the initial coryza, by the
longer prodromal period, and the character of the eruption,
especially in its patchy appearance, as distinguished from the
unifoi-m or finely pmictate distribution of scarlatina. ]}ut the
throat may be sore in measles, and the rash sometimes appears
on the third day, so as to make the resemblance to scarlatina

rather close. Measles may also be mistaken for rotheln or
German measles, in Avhich the fever is slight or none, the pi-o-

dromal j)eriod short or alisent, catarrhal symptoms wanting, the
rash, in smaller patches, more uniformly distributed, and wanting
in crescentic arrangement, the liability to complications very
small, and a fatal termination unkno-wn. In typhus fever the
rash is not so papular, the face is but little affected, the spleen is

s^wollen, and there is no nasal or conjunctival catarrli. The early

stage of a small-pox eruption is sometimes simulated by that of

measles ; the absence of catarrh, and the history of headache,
back-pain and sickness, are in favour of variola. Eof-eolous

eruptions, apart from si)eciiic fevers, may resemble measles,

but will be distinguished by the absence of the characteristic

fever and catarrh.

Prognosis.—This is usually favourable. For the most part,

the mortality is from 1 to 2 per cent., tliough occasionally

epidemics of much greater severity have occurred. As already

stated, it is the pulmonary complications that are generally fatal

;

apart from these, the malignant cases are recognized by intense

fever, dai-k or livid eruptions, early collapse or prostration.

Treatment.—The treatment of measles is not essentially

dilTerent from that of scarlatina. The child must be placed in

a suitable room—warm, Avell ventilated, and free from draughts,

and so arranged as to prevent infection of children hitherto free.

Confinement to bed is scarcely necessary till the eruption appears.

The diet, as in other febrile affections, must be mainly milk, with

a little farinaceous food. The catarrh, which is present from the

first, should be treated by expectorants, squills, or ipecacuanha

wine, or small doses of compound tincture of camphor. Goodhart

recommends the application of glycerin, or borax and glycerin,

to the fauces and throat to i-elieve the harder kinds of cough.

If fever runs high, it may be reduced by the ap])lication of tepid

water, either 1)y sponging or by immersion in a bath at 9;")° or 90°,

which may be lowered still more by jKUiring in cold water The

temperature seldom remains at a higli level, such as ]0o°, for
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many hours, Imt it may be desirable to spare tlie patient this

proirKUfial condition as much as possible ; and even at a tem-

perature of 102° or 103" a good deal of comfort and even sleep

may be obtained by the use' of cold sponging, as has been shown

when treating of typhoid fever. Stimulants are only requu-ed

in the very severe forms. The child may generally be allowed to

get up two or three days after the subsidence of the fever, but

should be confined to the room for another Aveek or ten days.

During convalescence the general health should be attended to,

and iron or cod-liver oil may be given, with, perhaps, change of

air to the seaside or other bracing atmosphere. Pneumonia or

diarrhoea may be treated in the usual way, and discharge from

the cars should lie met by frecjuent washing with antiseptic

lotions

—

e.g., potassium permanganate or boric acid.

KUBEOLA.
(Riitkeln, German Measles.)

This is a contagious exanthem, similar to those already

described, but having features peculiar to itself. The nature

of rubeola has been, and still is, much debated. By some it has
been .spoken of as a hybrid of scarlatina and measles : by many
more it has been regarded as simply a mild form of ordinary

measles. But an incsreasing numlier of writei's is prepared to

recognize points of difference between the two diseases. The
most important of these is the fact that those who have had
measles are not protected against rcitheln, nor those who have
had rcitheln against mea.sles. But, whereas in England measles
is rare amongst adults, rubeola has not infrecpiently attacked,
in epidemics, adults who have had measles in childhood

;
and,

though it could be said that this rubeola was only a form of

measles rendered milder by its occurrence in a partially pro-
tected individual, it is an argument on the other side that an
adult should be susceiitible at all, seeing the frequency with
which mothers and nurses attend with impunity upon children
sick of ordinary measles. The term rubeola, which was formerly
aj)plied to raea.sles, is being now taken as the Latin ecjuivalent of
rcitheln, leaving morbilli to represent ordinary measles.
Rubeola is very contagious, expo.sure to the surroundings of a

patient for a few minutes being sometimes sufficient for infection.
The ]icriod of incubation is probably about ten days. A jiro-

dromal stage may be entirely al)sent, or at most last half a day,
before the appearance of the eruption; and this stage may be
i-epresented by a .slight catarrh of the mucous membranes of
the air-passages or of the conjunctiva. But in some cases the
eruption is the first indication of anything wrong with the
patient. It consists of a number of pink .spots, round or oval,
very slightly raised above the surface, imiformly scattered,
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and generally discrete, though sometimes very closely set. Tlie
spots vary in size : when small and closely set there may l)e

much resemblance to a scarlatina rasli ; ^vhen larger there is

more likeness to measles, but they are not commonly con-
fluent, and do not take on any crescentic form. Slight itching of
the skin may be experienced. The erui)tion occupies the face,
trunk, arms, and legs, appearing mostly on the face iirst, and
rapidly occurring on the other parts ; it is generally of shorter
duration than measles, often lasting only two days, sometimes
three or four. As in measles, it may leave a little discolora-
tion of the skin for some days afterwards

;
desquamation is com-

monly absent, and it is never in large iiakes, as in scarlatina.

The palate and fauces usually sho^v some injection, or spots
and streaks of redness, and the tonsils may be a little swollen.

The conjmictiva3 are reddened, and coughing and sneezing are

generally i)resent to a slight extent. The lymphatic glands at the
back of the neck are frequently swollen, and sometimes those in

other parts of the body. The swelling may persist two or three

weeks, but suppuration has never been observed. Fever is, in

the majority of cases, entirely absent ; if it occurs, the tempera-
ture is usually only 1-5° or 2° above the normal, and lasts one,

two, or at most three days, sho^\ing the greatest variability in

different cases, but often falling to normal before the eruption is

completely developed. Many j)atients do not feel ill at all, and
retain their appetite throughout. Any further complications

than those indicated already are quite micommon, and the

prognosis is exceedingly favourable.

Diagnosis.—This has to be made from measles or from scar-

lathia. As against the former, note the absence or shortness of

the prodromal stage ; the slightness of the fever and of the

catarrhal symptoms ; the romid or oval shape, with smaller size

and paler colour of the spots, which do not run together into

extensive or irregular confluent patches. From irregular and

mild forms of scarlatina it must be distinguished by the larger

size of the spots and their more scattered distribution.

Treatment.—This must be conducted on the lines laid downi

for measles.

VARIOLA.
Variola, or Small-pox, is a specific contagious disease, with a

characteristic pustular eruption.

etiology.—This disease arises solely by contagion—chie.ly, no

doubt, by inhalation of the atmosphere surrounding infected per-

sons- but it is also conveyed by clothes, bedding, and other thmgs,

which have been in contact with patients. Further, the disease can

be inoculated by means of the contents of the pustules—a proceed-

ino- which was made use of before the introduction of vaccination,

because the disease thereby produced was generally of a milder
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type, and tlius protected the indiA'idual i'rona the risk of a more
serious attack. But patients are infectious also before the erup-

tion, and the virus is giA'cn off even from the bodies of those who
haA'c died. The susceptibihty to the disease is common to all

ages and both sexes : even the foetus m utero may catch it fi'om

the mother ; but the susccptiliility then and in the first year of

life is stated to be less than afterwards. Negroes are said to

be more liable than white people. In the present century the

liability to the disease, and conseciuently the number and severity

of its epidemics, have been reduced considerably by the process

of vaccination, to which further reference will be made under
the head of " Prophylactic Treatment." The disease commonly
occurs only once in the same individual ; but second and third

attacks occasionally occur, and the second attack may even be
more severe than the first, though generally milder.

Symptoms and Course.—The period of incubation is, in a
large iiroportion of cases, al)out twelve days, during which, as

a rule, the patient is well. The disease mostly begins suddenly
with a distinct rigor, or chills, with pains in the liack— that

is, the loins and sacrum—severe headache, and vomiting. The
temperature rises rapidly to 102°, 103°, or 104°, and the next
day may be still higher. The patient is mostly very ill, imable
to continue his work, and probably takes to his bed. Anorexia,
thirst, furred tongue, and constipation are also present. On the
third day the typical eruption appears ; but in the initial stage,

in a certain number of cases rashes occur, which it is important,
for diagnostic purposes, to be ac({uainted with.

Early Eruptions.—These ai'c either erythematous or hsemor-
rha(/ic. Of the erythematous rashes, some cover the whole body
and face, and either closely resemble scarlatina, or are more like

mea.slcs ; in other cases the rash is partial in its distribution, and
has been especially noted on the exterior surfaces of the arras
and legs. Of the hjemorrhagic rashes, the most characteristic is

one which occupies the loAver half of the alulomen, from the
umbilicus downwards, covers the groins, and extends on to the
thighs in a triangular form, with the apex downwards, corre-
sponding pretty closely to Scarpa's triangle (crural triangle of
Simon) ; it also frequently appears in the axilla^, and on the
adjacent parts of the arms and trunk, and extends thence along
the fianks to the lower patches. It consists of small ha?mor-
rhagic spots, or petechite, which, on fading, leave brown or
yellowish-brown stains for a time. These initial rashes com-
monly api)ear on the second day, and last for about two days,
co-existing, perhaps, with the early stage of the pustular
eruption, but disappearing before its full development. Another
foi-m in which an initial rash appears is that of the purpura
variolosa, Avliich constitutes a very severe variety of the disease.
On the second day, or even within twenty-four hours, a
scarlatiniform ra.sh appears, quickly followed by subcutaneous
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hiieiii()i-rha<ro, partly petechial, partly in larger patches. Tlie face
is red and puffy, the eyes suffused; there may be vomiting
of bilious matters or of blood, with the pas.sage of ])lootly
stools, and the urine (!ontains albumen or blood. The mind
is generally clear till near the end; exceptionally delirium
or coma is observed. The cases are nearly always fatal, and
often within three days of the commencement or even earlier.

Specific Eruption.—This commonly begins on the third day
of the illness, by the formation of small red papules on the face,
forehead, and scalp, and the same appear subsequently on the
chest, back, and arms

;
finally, on the lower part of the body, the

legs and feet. These papules soon become prominent
;
they are

lirm, and give to the finger the impression of extending deeply, a
condition sometimes described as "shotty." On the thuxl day of
their appearance a small vesicle appears in the centre, which is

at first clear and transparent. As it gets larger, during the next
two days, a very characteristic change takes place : the centre
becomes depressed, and the cu'cumferential part forms a promi-
nent ring around it. This process is Icnown as the iimbiUmtion
of the vesicle. If the vesicle be punctured, only a small ([uantity

of the contained serum will escape, this result being due to

septa, which divide the vesicle into separate canities or locuU.

Almost coincidently with the umbilication of the vesicle, the
contents become more opaque ; and finally, about the sixth day
(eighth of the disease), they are completely purulent. During
this change in the vesicle, the surrounding skin becomes pink,
forming an inflammatory halo around it, and if there are many
pustules—for instance, on the face—this leads to a great deal of

swelling, which is often so considerable as to render recognition
of the features cpiite impossible. The scalj) becomes tense and
tender, and the fingers also are often much swollen from the

same cause. The stage of su])i)ui'ati()n lasts two or three days,

and then the pustules gradually dry up, beginning at the centre,

and ultimately forming a bro-\ni or blackish-brown scali, which
adheres for several days. Sometimes the desiccation is preceded
by the escape of some pus from the vesicle, and with the drying
up the swelling of the face and other parts subsides. Finally,

the scab falls off, leaving a dee]) red spot, which is at first

slightly raised above the general surface ; but in the course of

some weeks forms a depressed white scar. The pustules form
most abundantly on the face, and on the backs of the hands,

and are less numerous on the trunk and covered parts of the

limbs. Parts that have been the seat of initial erythematous or

petechial rashes are liy many said to lie less liable to the specific

eruption; but Cur.schniami thinks the comparative exemption of

these i)arts is probably independent of this accident. All the

stages of the eruption occur first on the face, and follow, a day or

so later, on the trunk and extremities. On the other hand, ])arts

which have been irritated, as, f.//., by the application of plasters or
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blisters, are liable to an abundant formation of pu.stule.s. The

pustules are not confined to the skin, but occur on the nuu'ous

membranes also
;
they are especially well seen in the mouth, on

the hard and soft palate, l)ut present different appearances from

those on the skin on account of the constant moisture to which

they are subject. They scarcely develoi)o into well-formed pus-

tules, but are only gri'ayish or pearly elevations, which are liable

to become abraded and form superficial erosions or ulcers. The
tongue is generally coated, and more or less covered with pus-

tules
;
rarely its substance is inflamed. Ulceration of the larynx

or even perichondritis may occur ; and the process may extend

to the nasal nuicous mem1)rane, so that the breathing is ob-

structed by the swelling and the formation of scabs.

General Condition.—In niild cases the primary fever falls

with the appearance of the specific eruption, and the tempera-
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Fig. 8.—TEJU'Er^ATUUE in Small-pox. {After Strmnpell.)

ture may l)e (juite normal ; so that patients, who have remained
at home during the first three days will go to their doctor or
the hospital with an abundant croj) of papules all over the body,
but feeling comparatively well, free not only of the fever, but
of the headache, lumbar i)ains, vomiting, and general malaise.
But when the pocks became purulent a fresh access of fever

takes i)lace, a secondary ov .suppurative fever, which maybe ushered
in by chills or rigor, iind lasts three to six or eight days. The
temperature rises to 103° or 104°, is mostly remittent in its

course, and is accompanied with slee])lessnc!^s, headache, and
delirium, and a pulse of 100 to 1:20. All this again subsides as
the scales dry, and the swelling of the skin decreases. With the
fall of the scabs, some patients lose their hair, and even their1 'I
nails.
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Varieties.—Perhaps no disease has been honoured by so much
subdivision as small-pox, numerous oi)ithets having hcen devised
to distinguish differences in the eruption, besides such as have
reference to the general course of the symptoms. It is not
necessary to describe all these : it will he sufficient to speak of
the followmg varieties :—(«) orcUnary or discrete variola, to which
the previous description mainly applies

; (/;) confluent variola

;

(c) malignant small-pox
;
{d) the purpura variolosa, before-men-

tioned, and haemorrhagic variola {variola /iwmorrhaffica piishdosa)

;

(e) modiiied variola
; (/) inoculated small-pox.

(/>) Co7iJluent variola is a form in which the erujition is very
abundant, and the general illness is correspondingly severe. The
initial fever is high, and the temperature does not fall to normal
with the appearance of the rash, as it does in mild cases. The
rash appears early, even by the second day, and is very abundant,
so that on the face, which is most aifected, the pustules are closely

set, the skin is enormously swollen, and in the stage of supjjura-
tion several pustules coalesce, and form irregular and more or

less extensive jiurulent blebs. The implication of the mucous
]nembranes of the nose, throat, and larynx is much more constant
and severe. The secondary fever is also high, and is accompanied
by prostration and rapid pulse, delirium or coma. Complications
are more frequent and severe, and the mortality is great, death
taking place from exhaustion, or hyperpja-exia, or pyajmia.

(c) Malignant variola, in which htemorrhages appear in the skin

within the first forty-eight hours, has been mentioned; in another

form {(1), the hfeniorrhagie tendency shows itself later. The
specitic eruption appears, and then hfemorrhage takes place into

the papules, or later still into the pustules, or into the skin

between the pustules. The petechise often occur first on the

lower extremities. The mucous membranes are also affected

with hajmorrhages, or dii)htheritic patches, and bleeding occurs

from the nose, lungs, rectum, kidneys, or uterus. The cases are

mostly fatal.

{() Modified variola, often called varioloid, occurs for the most
part in those who have been vaccinated, but in whom the pro-

tection is incomplete, either from deficient vaccination originally,

or from decline in its influence with lapse of time. No broad

line of distinction can l)e drawn between it and tlie milder

foi-ms of discrete variola, but it presents many irregularities. It

may be altogether milder, with less fe^•er, and fewer papules

;

and the eruption may not go beyond the ^-esicular stage, or even

the papular stage. Sometimes the initial fever is severe, with

a high temperatm-e, but it is generally of shoi-t duration, the

secondary fever is very slight, and the eruption is only im-

perfectly developed. According to some writers, the erythe-

matous initial eruptions are almost confined to these modified

cases. Recovery is the rule.

(/) When small-pox is inoculated, a pimple rises on the second
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day at the seat of the operation ; this developes into a vesicle or

pustule. The patient then has rigors, swelling in the axillary

glands, and more or less fever, and about the eleventh day the

usual eruption of small-pox appears, and passes through its

stages. It is generally mild ; but it is contagious, and occasionally

fatal.

The Complications and Sequelae are chiefly as follows:

—

Abscesses and erysipelas, conjunctivitis, and sometimes destruc-

tion of the eye from supjiurative keratitis ; chronic otitis and
caries of the bones of the car ; in the lungs, bronchitis, broncho-

pneumonia, and pleurisy. Changes in the larynx have been de-

scribed above. Paralysis of the extremities and bladder also occur,

which AVestphal has shown to be due to disseminated myelitis.

Pathology.—Apart from the anatomical characters belonging
to the above complications, there is no more to be found in cases

dead of small-i^ox, than in other eruptive fevers. In hiemorrhagic
cases' blood may be found effused into the solid viscera. Exami-
nation of the pustules shows that the in-ocess begins Avith

hyperajmia of the papillary layer of the cutis, then the superficial

layer of the cuticle is raised from the deeper layers to form a
vesicle. The umbilication is sometimes determined by a hair, or
the duct of a sweat gland preventing distension at this spot, or

merely by cells of the rete Malpighi stretched into a fibre ; bands
and fibres formed in the same way constitute tlie septa dividing
the vesicle into locuU. The pustule becomes hemispherical, in the
later stages of suppuration, by the central band or retinaculum
giving way. 'Whether the resulting scars are superficial or deep
depends upon the extent to which the suppurative iwocess in-

volves the papillary layer of the skin.

Diagnosis.—During epidemics of small-pox, the occurrence of
shivering, with severe pain in the head and back, and vomiting,
should make one suspect this disease, but at other times the
onset may suggest other acute diseases. The petechial eruptions
on the lower parts of the abdomen and in the groins are very
characteristic ; but the erythematous eruptions may closely
simulate scarlatina or measles. On the other hand, measles is
tlic disease most often called small-pox by mistake ; and syphilis
sometimes presents an eruption extremely like it. The specific
eruption is charactei-ized by its hard papules, appearing first on
the face, and the vesicles are often grouped in twos or threes.
The special features of purpura variolosa, tlie earlv appearance
of the h?emorrhages, and possible death before "the papular
eruption, should l)e borne in mind.
The Prognosis has been already indicated. In modified small-

pox and the discrete variety it is favourable ; m confluent and
hiemorrhagic cases unfavourable. The efficacy of thorough vacci-
nation and revaccination is undoubted, and facts with reference
to them are available for prognosis.
Treatment.—The general lines of treatment are the same as
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for the infectious diseases already described. The patient must
be isohited for the sake (jf others : he niust be in bed in a well-
ventilated room, and sliould have abundance of inilk, beef-tea,
and cooling drinks to (luench thirst.

The surface of tlie body should be sponged -with tepid water,
and vaseline may be applied where itching i.s troublesome. The
swelhng of the face may be relieved by cold compresses, and the
eyelids should be frequently washed, and a little astringent lotion
dropped within them. Opium may be given to procure sleep.

Ill the severei- cases stimulants may have to he given freely.
Many attempts have been made to prevent the scarring or
" pitting," which causes so much disfigurement after a severe
attack. Painting the face with iodine, evacuation of the vesicles,
and touching with a point of solid silver nitrate, anointing with
oil, or carbolized oil, have all been recommended ; but it is

doubtful if any of the processes are to be relied upon.
Another question, on which different oiiinions are held, is

whether the disease, in an unvaccinated jierson, can be stayed or
modified by vaccination during the stage of incubation or even of
invasion.

Vaccinia—Cow-pox—Vaccination.

Prophylactic Treatment of Small-Tpo-s..—Inoctclatio7i and
Tacciuatioii.—The observation that small-pox, when conveyed by
inoculation of the contents of the vesicle under the skin, pro-
duced a milder attack than that commonly conveyed by con-
tagion, led to its use as a means of protecting the individual from
the more dangerous forms of the disease. Lady Mary Wortly
Montagu introduced the custom into England in the early part of

the eighteenth century, and her examiile was widely followed.

But a serious disadvantage attached to this proceeding : the
small-pox induced by inoculation, though mild, was contagious,

and the spread of the disease was thus decidedly favoured.

Lioculation consequently fell into disrei^ute, and finally yielded
to vaccination, or the inoculation of cow-pox, first practised hy
Jenner in 1796. He was led to make the experiment from the
facts, long observed in dairy farms, that cows were liable to a
pustular disease of the udders and teats, which was often acci-

dentally communicated to men and women milking them ; and
that these persons were sub.sequently insusceptible to small-pox,

either by contagion or by the inoculation then in vogue. Con-
versely, it was observed that those who had had small-pox did
not catch the disease from the cows. Jenner inoculated patients

with cow-pox, which produced its characteristic effects, and he
subsequently found that certain of these patients were insus-

ceptible to a small-i)ox virus, which set up typical vai'iola in

other imvaccinated i:)ersons. The power of vaccination to protect

from small-]wx has hem abundantly ijroved since then by facts

which I need not here discuss.
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But the cow-pox, which is thus protective, does not require to

be obtained always directly from the cow. It may be conveyed
from man to man, by means of the lymph contained in the

vesicles, innumerable times, without any appreciable diminution
of its power to reproduce the disease and to protect from variola.

And it is mainly by this method that vaccination is now con-

ducted, altliough the use of calf-lymph is strongly advocated by
some, and to a certain extent practised.

Vaeeination in Man.—When cow-pox, taken from the dis-

ease in num, is inoculated again under the human skin, nothing
occurs till the end of the second or the third day, Avhen a papule
ai3pears at the seat of inoculation. This increases in size, and on
tlie fourth or fifth day a vesicle forms, which enlarges and forms
a circular bleb, flat, or slightly depressed in the centre, and gray-
ish in colour. On the eighth or ninth day the contents begin to be
purulent, and a i)ink zone of inflammation forms around it. The
A^esicle becomes more o^jacjue ; the redness increases in extent,
and is accomjjanied by induration. The neighbouring lymphatic
glands Ijecome swollen and tender, and a slight degree of fever and
malaise are jireserit at this time. About the tenth or eleventh
day the jjustule begins to dry, and a broAvn scab forms during the
next few days. The surrounding inflammation subsides, and
about the end of the third week the crust falls off, leaving a
depressed, pitted, and permanent sear.

A\^hen vaccination is performed directly from the cow (or calf)
the eruption may be slower in progi-ess, but the symptom.s, local
and general, are mostly more severe.
The Operation of Vaeeination.—The English law requires

that all children sliall be vaccinated before tlie age of three
months, unless the parents provide a medical certificate that the
child is unfit to undergo the operation. The lymph should be
taken from a well-developed vesicle between the fifth and the
eighth day—commonly the eighth day is selected. The vesicle
should be punctured in two or three places with the point of a
lancet, and this may be u.sed at once to vaccinate another child

;

or the lymph may be allowed to dry on the lancet, or small ivory
points may be steeped in the lymph and allowed to dry, or, last
of all, the lymph may be drawn into capillary glass tubes, the
ends of which should be at once closed by sealing-wax, or by
heat, when the lymph can be preserved in a liquid state for an
indefinite time.
The operation is generally performed by making from three to

five punctures, from a third to half-an-inch apart, on the outer
side of the left arm near the insertion of the deltoid muscle
The lancet is charged with lymph direct either from anotlier
child or from the capillary tube, and it should be inserted
obliquely so as to insure the introduction of the lymph, but, if
possible, without drawmg blood. Instead of being punctured
the skin may be scratched \nth the point of the lancet in two



64 SPECIFIC INFECTIOUS DISEASES.

or three directions; or by an instrument consisting of several
needles set parallel in a holder, which is pressed on to the skin,
and twisted rapidly so as to make cii'cular scratches. Any blood
may be then wij)ed away, and the lymph rubbed into the
scratched surface.

Vaccination is, in the vast majority of cases, a perfectly harm-
less complaint, but occasional accidents are observed. Erysipelas
may attack the wound of vaccination, as it may any other wound

;

and even gangrene has been observed. There can be also no
doubt now that syphilis may be transmitted by vaccuie-lymi^h,
and that not only by turbid or blood-stained lymph, but also by
that which is perfectly clear. The possibility of these accidents
must be provided against, as far as possible, by care in selecting

both the patient to be operated on and the child from whom the
lymph is taken. The latter should be carefully examined all over,

so as to free from any suspicion of disease, and the health of

its parents should also be good; on the other hand, the operation
should not be undertaken on children wlio are badly nourished
or suffering from eczematous or other eruptions, unless, as in

times of epidemics, when the risk from small-i30x may over-

shadow every other consideration of possible aggravation of

ill-health already existing. There is no evidence that tubercle

or scrofula can be transmitted by vaccination.

Re-vaccination.—The extent to which the first vaccination is

efficient is generally estimated from the number and depth of the

scars, and amongst fatal cases in epidemic times an inverse pro-

portion has been shown between the number of the scars and tlie

percentage of fatal cases, tlie mortality being least in those with

four or more scars, greater in those with only one scar, and most
of all in those stated to have been vaccinated, but without any
visible scar at all. But in any case the protective influence of

vaccination has only a limited duration—probalily from twelve to

fifteen years. It thus becomes desirable that every one should

be again vaccmated in cliildhood, and even again later, especially

if small-pox is prevalent. According to the extejit to which the

influence has faded, re-vaccination will have different results. It

may fail entirely, or only produce a little local irritation, or may
produce a typical vesicle.

VARICELLA, OR CHICKEN-POX.

Varicella, or Chicken-pox, is a .specific infectious disease charac-

terized by an eruption of vesicles. This disease has been often

confounded witli small-pox, and the late I'rof. Ilebra regarded

the two diseases as identical. In opposition to the view of their

identity it is to be noted that varicella occurs in tliose wlio are

vaccinated, that it reproduces itself in the same form by contagion,

that it does not protect from variola, and that attempts to convey
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it by inoculation have rarely been successful. It commonly occurs

in children, being conveyed by the air or by clothes ; and it very

rarely attacks adults.

The period of inculmtion has been variously estimated, but it

appears to lie longer than that of many other diseases. Ur.

Bristowe says it is more commonly fourteen days ;
Thomas puts

it at about seventeen days; Ti'ousseau thought from fifteen to

twenty-scA'cn days.

Tlie eruption consists, at first, of pink spots or papules, on which,

m twelve or twenty-four hours, vesicles form. These are generally

tense, hemispherical, and from one-eighth to a quarter of an inch

in diameter. At first the fluid is clear and colourless, but it soon
becomes opalescent or milky, and then the vesicle shrivels, and
a yellowish or broAvn scab forms, which adheres for a few days,

and then separates, leaving a pink stain. The perfectly formed
vesicle is surroimded by an inflammatory zone, which subsides

as the vesicle dries. Some of the i)ocks, but never a large
number, result in depres.sed cicatrices.

Tlie period of iiiA'asion is represented by febrile reaction, which
is generally very slight, and Avithin twenty-four houi-s the eruption
shows itself—most commonly on the chest, but soon also on the
face, trimk, and limbs. The spots are not very numerous, Init

fresh ones form for two or three days after their first appearance,
and altogether they number, as a rule (according to Thomas),
from 50 to 200. A few vesicles form on the mucous membrane
of the mouth, palate, and lips. "Whatever fever preceded the
vesicles continues for a few hours, or for two or three days; it

is generally not above 102°, liut may reach 104°. The lymjihatic
glands of the neck may be enlarged. Death very rarely occm's,
but convalescence is not always rapid.

Treatment.—Childi'en should be isolated, but confinement to
bed is not often necessary. Light diet and attention to the
bowels are often all that is required.

MUMPS, OR SPECIFIC PAROTITIS.
Mumps is a specific contagious disease, of which the e.ssential
lesion is an inflammation of the i>arotid gland.

It occurs mostly in children and young adults
;
j^oung infants,

as well as elderly people, are very rarely affected. Males are
more susceptible than females. The infection probably obtains
an entry by means of Steno's duct.
The period of incubation appears to be about fourteen days.

There may be slight malaise for a day or two ; but the first
symptom is often a feeling of pain and stiffness in the jaw and
cheek of one side. Swelling then takes place just beneath the
lobule of the ear, so that this is pushed out, and the dei)re,ssion
between the jaw and the mastoid is filled up. The swelling then
spreads lower, beneath the ramus of the jaw, and may involve

6
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tlie sublingual and submaxillary glands. After a day or two,
the glands of the other side become involved, and tiius there
is a collar of swelling round the whole jaw from side to
side. The swelling is pale, shiny, doughy in consistence, and
tender when touched; but suppuration rarely takes place. In-
ternally the tonsils and fauces are somewhat swollen. As a
result, the teeth can be separated with great diflRculty, and not
for more than half an inch or so

; and inastication and deglu-
tition are very painful, the pain on movement of the jaw being
darting, and lasting for some time. The secretion of sali-\-a may
be normal, or increased, or diminished. There is a modei-ate
degree of fever, the temperature rising often to 102°. The illness

begins to subside after four to six days, and in another similar
period the patient naay be quite well. Occasionally the skin over
the gland des(iuamates.

Complications.—As a result of mumps, it happens occasionally
that the testicles become inflamed, just as the parotitis is sub-
siding. This is more common in adults than in boys. The organ
swells, and there may be effusion into the timica vaginalis, and
a?dema of the scrotum. It subsides in a few days, Imt is occa-
sionally followed by a permanent atroi)hy. More rarely there is

double orchitis.

There seems to be some doubt whether a corresponding affec-

tion of the mamma3 or ovaries occui's in females.

The Anatomical Change in mumps is an inflammatory infil-

tration, serous and cellular, of the interalveolar fibrous tissue of

the salivary glands.

The Diagnosis presents no difficulties, and the Prognosis is

favourable.

Treatment.—The patient should be confined to one room, or

even to bed, and food must be in a fluid form. Locally, fomenta-
tions generally give relief, and some simple saline, such as citrate

of potash or acetate of ammonia, may be grateful to the patient.

WHOOPING-COUGH.
Whooping-cough, or Pertussis, is a disease characterized by a
peculiar convulsive cough, followed by a long-dra"svn inspiration

through the nearly closed glottis, by which a crowing noise, or
" whoop," is produced.

It is contagious, and j)rotects the body against reinfection

afterwards ; children are very susceptible, and most people ha-\'e

the disease in early life, wdiile it quite rarely attacks adults. It

is most common between the ages of one and eight years, and
girls are more liable to it than boys. It occurs in epidemics,

without much evidence that such epidemics are determined
by climate or Aveather ; but it has often been obsei-ved that an
epidemic of whooping-cough has immediately followed an epi-

demic of measles.
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Symptoms—The first stage is one of bronchial catarrh, which

is not always distinguishable from an ordinary catarrh induced

by exposure to cold. There are cough, expectoration in children

old enough, a few rhonchi in the chest, and slight pyrexia ; but

sometimes the cough gives an imusual repetition of the expira-

tory effort, which may lead to suspicion. This preliminary

bronchitis lasts fi>om seven to ten days, and then there is a more
or less rapid transition into the whooping stage. First, perhaps,

a long-drawn inspiration follows the cough, and then an immis-

takablc "whoop." But the cough itself is as characteristic as

the whoop. The child may be playing with its toys, apparently

Avell, when it suddenly stops, seems distressed for a moment,
and then perhaps nms to its mother. A short cough occurs

;

this is ([uickly followed by another and another Avithout any
intervening inspiration, each successive cough getting less loud

and more stifled until they have mounted up to fifteen or

twenty expulsive efforts in the course of seven or ten seconds,

and then follows a long-drawn inspiration with loud laryngeal

soimd, the " whoop ;

" another burst of short coughs succeeds, with
another "whooi);" and this sequence may occur once or twice

more, with less -vdolence and less noise, until finally a little tough
mucus is expectorated, or vomiting takes place. During the

coughing efforts, the face becomes congested or cyanosed, the
features swollen, the eyes starting from the head, tlie tongue
hanging from the mouth, blood-stained saliva is coughed in all

directions, and little relief takes place even from the inspiration,

until the final exi)ectoi"ation of mucus or the cessation of the
paroxj'sm. Diiring this time the child is entirely given up to
the absolutely uncontrollable reflex process ; children in bed,
when they feel the attack coming on, will seize the porringer
and place it under theii' mouths, and in another few seconds
they will absolutely be at the mercy of tlie cough, and regardless
of what is going on about them. As a result of the obstruc-
tion to respiration during tlie coughing efforts, hajmorrhages
frequently take place, bleeding at tlie nose, subconjunctival
ecchymosis, petechia? under the skin, blecdmg from the mouth or
gums, and in very rare cases cerebral hajmorrliage. After a time
the face often acquires a puffy and bloated appearance from the
frequent obstructions to the return of blood to the chest. Some-
times a small ulcer forms on the frainum lingua?, from the pressure
of the lower incisor teetli during the cough. The attacks often
appear to be spontaneous, but they constantly occur if the child
cries or gets in a passion, or even if the child is disturbed, as
Avhen the nurse liegins taking off the clothes for an examination
of the chest. The attacks occur both day and night, and it
has generally been noted that they are more frequent in the
night hours, between 6 p.m. and 6 a.m., than during the other
twelve hours of the day. Observations in the whooping-cough
ward of the Evelina Hospital for sick children do not confirm
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this. Tlie number of pai'oxysms -which may, as above shown,
incUide tlivec or four actual " whoops," ranges from one to sixty
in the twenty-four hours, but the Evchna ric)si)ital records again
show that it is very rare to have forty attacks, and that many
cases never reach thirty in tlie twenty-four hours. In the inter-
vals the child may be perfectly well, and is free from fever, unless
there is some complication ; the appetite also may be good, and
the child soon replaces what he loses by vomiting, which does
not, as a rule, occur in more than a small proportion of the
paroxysms. This second stage of whooi^ing-cougli lasts a variable
time, often from three weeks to six weeks, but it may be three
months, or even more. The attacks gradually get less frequent,
imtil they cease altogether, or as they diminish they may be
accompanied with attacks of simple cough, not followed by a
whoop, and this may last a few weeks longer. Death rarely
occurs directly from the paroxysms ; it may do so from pro-
longed closure of the glottis, or from cerebral haemorrhage.
Other Complications and Sequelae, however, occm-, which
make whooping-cough a serious and even dangerous complaint.
Amongst the former may be classed bronchitis, which may
continue throughout, and broncho-pneumonia, which is revealed
by high fever of remittent type, by crepitant r^les or patches
of dulness or tubular breathing, and by continued dyspncea in the
intervals between the cough. Often, but not always, the wliooi^

is absent during broncho-pneumonia, as it is if any other febrile

complication ensues. As setiuela?, continued bronchitis, emphy-
sema, and tuberculosis of the limgs occasionally occm*.

Pathology.—The nature of tYie disease is still obscure. It

has been regarded as a pm-ely nervous affection, and as due to

pressure on the vagus by swollen tracheal or bronchial glands

;

but it obviously has very close similarities with the other

zymotic diseases. It is distinctly contagious, generally requu'ing

rather intimate contact, but sometimes apparently conveyed by
clothing. It has a period of incubation of about ten days ; it is

protective against a repetition of the disease, even more so,

perhaps, than the exanthemata. From our present point of Aiew,

then, it would seem higlily probable that it was due to a

micro-organism, and recently Afanasicff has described a bacillus

which he iinds in the respiratory mucous membrane, and which
has been found by another Russian physician in the sputum.
This wants further confirmation. If irritation of nerve termi-

nations Avill explain the coiigh it is not so easy to find a cause

for the closure of the glottis, Avhich produces the whoop. It is

generally thought to be spasmodic, but Goodhart suggests tliat

it is only a passive approximation of the cords, or a failure to

open freely when the sudden inspiration takes jilace.

The Morbid Anatomy of whooping-cough is that of its com-
plications, chiefly broncho-pneumonia, Avitli injected larjoigeal

and tracheal mucous memln-aue, and swollen broncliial glands.
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Diagnosis.—This mainly depends on the whoop, on the con-

vailsive cliaracter of the cough, and on the regularity of the

course from the catarrhal to the convulsive stage. Enlarged
bronchial glands may cause a cough something like that of

pertussis, but there will be no history of infection, and no whoops,
and other symptoms of independent lung disease may be present.

The Prognosis is to be made from the severity of the

complications.

Treatment.—The child should be kept in a warm but well-

ventilated room, but confinement to bed is not necessary in an
uncomplicated case. A variety of drugs has been used to check
the paroxysm of pertussis, but without any very gratifying

success in most cases. Belladonna is much used in the form
of tincture, of which 2 or 3 minims may be given to a child

two years old, three times a day, and larger doses to older chil-

dren. Tlie dose may be cautiously increased up to 10 or 15
minims in a child of five or six. Hydrocyanic acid, cMoral,
potassium bromide, hydrobromic acid, and antipyi'in are also

often used. The various antiseptic inhalations have been lately

employed; the cases at the Evelina Hospital were treated by
imj)regnation of the air of the ward with carbolic acid, with
no striking result. Recently (Mohn, F. E. Manby) good results
have been got by burning sulphur in the rooms inhabited by
the child. An amount equivalent to 10 grains per cubic foot is

burnt in the empty room; after five hours the doors and win-
dows are thi-oAvn open, and the child sleeps there the same
evening. The day nursery is similarly fumigated during the
night.

Painting the back of the throat with resorcin was tried
systematically at the Evelina Hospital, again with only doubtful
benefit. For obstinate cases of cough, after subsidence of the
whoop, alum internally is of value (2 to 5 gi-ains), or change
of air to the seaside.

The complications must be treated much as they would be
apart from pertussis. For extensive bronchitis or broncho-
pneumonia the steam-tent, cotton wool jacket, or linseed meal
poultices, with carbonate of ammonia and ipecacuanha inter-
nally, form the best method of treatment.

INFLUENZA.
This term, often wongly applied to any severe nasal catarrh,
IS the name given to an epidemic disease which in past times
has frequently swept over Europe, but appears not to have
occurred smce the violent epidemic of 1847-1848. The disease
consists essentially of a very intense nasal and bronchial catarrh
with fever and great prostration. The catarrh affects the whole
respu-atory tract, the eyes water, and the fauces are red; there arermmmg at the nose, cough and expectoration of mucus, dyspnoea



70 SPECIFIC INFECTIOUS DISEASES.

and suffocative attacks. Tlie fever is higher at night, the pulse
is quick, Aveak, small and intermittent, and Avith this there are
headache, giddiness, faintness, less of appetite, furred tongue,
nausea or even vomiting, and scanty high-coloured urine.
Diarrhcea Avith slight jaundice is sometimes present; and the
pulmonary changes go on to capillary bronchitis and pneumonia
in some cases. The disease generally runs a rapid course,
subsiding more or less rapidly after four or five days. The
mortality is small in comparison Avith the cases (2 per cent,
in London in 1847), but the people attacked in epidemics are
numbered by thousands. Those Avho die are mostly old people
or very young children.

The nature of the disease is doubtful ; it spreads as an
epidemic from country to country, and appears to be unaffected
by Aveather, season, or climate. AMiile it seems probable that

a micro-organism is at the bottom of the disease, Ur. Fagge
shoAvs reason for believing that the organisms do not multii)ly

in the human body, but in the air. The treatment has been
generally by salines in the early stages, by exijectorants,

such as ammonia, senega, and serpentary in the later stages.

Stimulants may be required to combat prostration.

EPIDEMIC CEREBRO-SPINAL MENINGITIS.

{Cerebrospinal Fever.)

This disease has been knoAvn only since the beginning of the
present century, Avhen it occurred in Geneva. Of late years it

has been common in Germany, In 1846 it appeared in Ireland,

and again in a severe form in 1866-1868; but only isolated

epidemics have occurred in England.
etiology.—Very little is knoAvn of this. The disease is not

api^arently contagious from man to man du'cctly, and it has been
suggested that the Aarus may be transmitted through one of

the loAver animals. Micro-organisms, mostly diplococci, have
•been found in the pus from the meninges. The disease attacks

yoimg people, mostly, Avith no great distuiction of sex. In

epidemic times, the presence of an acute disease, esj)ecially

pneumonia, may act as a predisposing cause.

Symptoms and Course.—There are in a fcAv cases slight

premonitory symptoms, such as headache, nausea, or malaise

;

but mostly the disease begins suddenly Avith severe headache,

and sometimes a rigor, so that the patient has to give up at

once, and suffers also from pain in the back and limbs, vomit-

•ing, and fever. The headache is chiefly occipital, but may be

frontal or temporal ; Avith it is stiffness of the muscles of the

back of the neck, and indeed the head is draAvn back by the

contraction of the deep muscles ; and the dorsal and lumbar
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muscles may be similarly affected, so that the back is kept

straight \orthoto7ncs), or even arched with the concavity back-

wards {o2nsthot<mus). Pains frequently extend down into the

muscles of the lower extremities, and cutaneous hypertesthesia

may be also present. In addition to these symptoms, referable to

irritation of the roots of the spinal nerves, there are others due

to implication of the cranial nerves. These may be, in different

cases, ptosis; or strabismus; contraction or dilatation, or inequality

of the pupils ; sometimes contraction of the facial muscles ; but

trisnms is rare. Optic neuritis and purulent irido-choroiditis

occur, and conjimctivitis and keratitis probably from external

irritation. Pain in the ear, tinnitus and defective hearing

are not micommon, and suppuration of the labyrinth or, of the

tympanum may occur. Deficiency of the sense of smell has

been noted. Drowsiness, delirium, and coma, with or Avithout

convulsions, supervene in due course, and death takes i^lace with

varying rapidity in different cases. Fever is present from the

first, but it runs no regular course; it is remittent or inter-

mittent, perhajjs normal for a day or two, and then rising to

102° or 103°, seldom exceeding lO-l" Occasionally the fatal

termination is preceded by a temperature of 108° or 109°. With
recovery the temperature falls slowly and irregularly. An
important feature of ei^idemic meningitis is the occurrence of

cutaneous eruptions, of Avhich herpes facialis is the most frequent.

It appears early in the illness, as frequently in severe as in mild
cases, and in more than half altogether. It often covers a large

part of the face, and may be bilateral ; and sometimes it affects

the trunk or limbs. Urticaria, erythema, and purpura also often

occur. All these eruptions may appear at the same time, and
they are often symmetrically arranged. Sometimes the joints

are inflamed, hot, red, i^ainful, and swollen—a condition which
generally subsides. The abdomen is often retracted ; the spleen
is not often enlarged. There is not imfrequently polyuria, and
the urine may contain a little albumen, or a trace of sugar. The
pulse is generally (juick, and perhaps irregular.

Varieties.—Some cases are fatal in a few hours or days
ifoudroyant, fulminant or explosive)

;
others, on the contrary,

are abortive, getting well rapidly in a few days ; the majority
last from two to four weeks. Kemittent and intermittent forms
are recognized, in which the fever is much less or absent for periods
of two or three days at a time ; and there is a " typhoid

"

form with muttering delirium, dry broAvn tongue, invohmtary
evacuations, and bed-sores. In the distribution of the other
symjitoms considerable variety occurs. The mortality varies
from thirty to seventy per cent, in different epidemics.

Sequelae.—Deafness is most common from the lesion of the
internal and middle eai', and deaf-mutism necessarily results in
very yoimg children. Vision is also often impaired. Chronic
hydrocephalus is another result of the preceding inflammation,
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and may have for its symptoms licadachc, convulsions, mental
deliciency, imd -weakness of tlie limbs. Hemiplegia, i)ai-aplegia,
and aphasia also ooeur, but are generally of a transitory nature,
it' first ai)pearing -within a sliort time of tlie illness.

Morbid Anatomy.—There is an acute leptomeningitis of the
brain and spinal cord. The i)us and ly]ni)h are most abundant
on the convexity of the brain, along the larger blood-vessels and
in the fissures. In the .spinal cord the ])osterior surface is

more affected than the anterior, and the lumbar region moi-e
than the other parts. The ventricles of the braui contain turbid
serum or x^us. Punctiform haimorrhages, accumulations of leuco-
cytes, or actual abscesses are found in the cortex of the brain.
Other changes found are congestion of the lungs, liver, spleen,

and kidneys, fatty degeneration of the renal epithelium, and
granular degeneration of the voluntary muscular filires ; some-
times ecchymosis of the pericardium and pleura, and suppuration
of the joints.

Diagnosis.—This is not difficult in the middle of an epidemic.
The characteristic features are the sudden onset, the headache,
jjain ui the back and limbs, stiff neck, and the herpes labialis.

The i^urpuric eruption also seems to distinguish it from other
forms of meningitis, tubercular and suppurative, -which nmst
ahvays be carefully considered. The fact that it occasionally

complicates pneumonia must be remembered, but must not liave

too much -weight in quite young children, in -whom retracted

head and convulsions may occur from pneumonia alone.

Treatment.—This must be conducted on the same principles

as that of other forms of meningitis, to which the reader is re-

ferred.

AGUE AND MALARIAL FEVEES.

Especially in marshy districts, but also in other localities

possessmg special features, certain diseases occm- endemically,

-svhich are known from their clinical characters as intermittent

or remittent fevers, and from their source as malarial fevers.

The best known of these is ayxie, or intermittent fever, charac-

terized by periodic recurrence of "fits," or febrile attacks,

separated by intervals of comparative or almost perfect health.

The attacks last a few hours, and recur daily, or every other day,

or every thu-d day; and the subsidence of the temperatm-e to

normal after each attack constitutes the intermission from which

its name is taken. But no hard and fast line can be drawn
between the two classes of malarial fevers in which the tem-

perature falls to normal between the attacks (intermittent), and

tliose in which the temperature only falls partially (remittent).

iEJtiology.—The prominent fact in their a3tiology is theii- asso-

ciation with marshy lands {paludal or marsh fevers) ;
hence their

prevalence in certain countries and districts. For instance, in
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England, the borders of the Tliames in Kent and Essex, the fens

of Cambridgeshire and Lincolnshire ; on the Continent, the flat

district of Holland and North Germany, and the west coast of

Italy; in Africa, the west coast; in Asia, many portions of India,

especially along the Ganges and the Indus, and also parts of

China and Persia. These pi-esent for the most part lai-ge areas

of low-lymg land, witli more or less abundant vegetation, par-

tially or entirely submerged. But it is not so much the mere
presence of water that determines the various forms of ague as

the moistening of the soil and vegetation with water, and its

subsequent exposure to the heat of the .sun—alternating pro-

cesses, which lead to decomposition, and thus probably favour

the development of the special virus or contagium of this form
of disease.

A high temperature, therefore, has eonsideralile influence, and,

as a fact, malarial diseases are confined within certain latitudes,

nan\ely, 03° north latitude and 57° south latitude, while the most
severe forms of all occur in the tropics. The seasons of the

year at whicli malarial fevers are most jirevalent, also, are

mostly the liotter seasons ; Init in different countries the occur-

rence of rains at particular times may modify the result. As
ah-eady stated, these fevers occur in other than low marshy
districts. Thus they have been observed in the Apennines at a
height of 1,100 feet above sea level ; in the Pyrenees, at 5,000
feet ; and in Peru, at 10,000 feet. The cii'cumstances are then
found to be essentially the same as in the case of marshes—that
is, a loose jjorous soil, restmg on a clay bottom or rocky base, so

that the Avater is retained, and all the conditions exist for the
alternate moistening and drying of the soil. Marshes impreg-
nated with salt water seem to be more noxious than tliose

saturated with fresh water.
The ague poison, or nuilaria, is contained in the emanation.s

from such soils, and is probably, as a rule, conveyed into the body
through the process of respiration

;
though there is evidence that

ague can be introduced by drinkmg the marsh water itself. The
disease is actiA'e at all periods of life, and no race ajipears to be
insusceptible, though negroes are much less liable than white
}nen. Those more su.sceptible to its influence are people in ill

health, those exposed to damp, to cooling influences, or to ex-
cessive heat of the sun, and those who indulge in immoderate
eating or drmking.
One attack predisposes to another, and those who have suffered

in ague districts may, long after removal, be again attacked on
the occurrence of slight causes. Possibly the poison lies latent
in the .system, as it has been observed that a person may be
a short time in an ague district, leave it without having an
attack, and afterwards, in a perfectly healthy locality, develope
the disease.

Thus the period of incubation is by no means constant: it
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vanes from six to twenty days, but tlie disease may break out
almost immediately on exposure. In some cases there are pro-
dromata, consisting of malaise, headaclie, pains in the limljs
epigastric fulness, nausea, and slight chills or flu.shes.

'

The ague lit has long ])cen described as consisting of three
stages : the cold stage, the hot stage, and the moeatimj stage.
The Cold Stage.—The patient feels tired and listless; has

headache and pain in the back and loins, then feels chilly, and
the riyor begins. He generally lies curled up in bed, shivering
all over, and his teeth chattermg. The face is blue and pmched,
the nose and ends of the fingers livid, and the skin in a con-
dition of cutis anserma. The pulse is small, hard, fre(|uent,
irregular : the breathing quick and shallow. The surface is

actually cold, but the thermometer placed in the mouth, rectum,
or axilla, will show that the temperature is already considerably
above normal. Indeed, it commences to rise some minutes (or
even one or two hours) before the rigor; but the sensation of
cold and the actual cold of the surface are due to contraction
of the superficial vessels. The urine is abundant, clear, and of
low density. This stage lasts from half an hour to two hours, and
the axillary temperature rises rapidly, attaining a height of
105°, 106°, or even more, towards the end of the period.
The Hot Stage begins with a sense of warmth diffusing itself

over the body, and the surface, hitherto cold, becomes intensely
hot. The temperature in the axilla rises still a little higher than
it was at the end of the cold stage : the arteries are relaxed, the
pulse becomes quick, full, hard

; the carotids throb, the face Is

flushed, and the head aches. The urine during this stage is

scanty, high coloured, and of high density. There is often an
eruption of herpes about the mouth. This stage lasts from three
to four hours.

The Sweating Stage.—^The skin, hitherto di'y, now gradually
becomes moist. Sweating begins first on the face, and then
sj)reads to the rest of the body, and continues j)rofusely from one
to two or three hours, the pains and discomfort of the hot stage
are relieved, the pulse becomes softer and slower, and the tongue
moist. The temperature falls at first slowly, then more rapidly,

until the normal is reached ; and finally, with the subsidence
of the temperature the sweating ceases, and there is a return to

the preceding state of health. During this stage the urine is of

high density, and deposits a sediment of urates.

In ordinary cases the spleen enlarges durmg the cold and hot
stages, so that its area of duhiess is increased, or it may be felt

below the costal margin. The attacks are not always thus com-
plete. There may be only slight chill, but a hot stage of two or

three hours, with no sweating ; or there may be chill, with
sweating, but no hot stage ; or cold and hot stages may be
absent, and sweating with a slight rise of temperature may alone

rei^resent the attack. When the attack is over the patient feels
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perfectly Avell ; but after a variable interval he is seized with

another similar liaroxysm.

Forms of Ague.—In some cases the attacks occur every day

—

this is called quotidian ague. In others the attacks occur every

other day, with an intervening day of no fever ; in. others, again,

at intervals of three days, Avith two days of health intervening.

The former are called tertian agues (the second attack occurring

on the third day), the latter are called quartan agues. There
also occur more rarely cases described as double quotidian, in

Avhich two attacks occur daily ; double tertian, in Avhich the

attacks are daily, but the fevers of the first, third, and fifth

days resemble each other, and differ from those of the second,

fourth, and sixth days ; double quartan, in which attacks occur

on the first, second, fourth, and fifth days, and so on ; and semi-

tertian, in which a quotidian and tertian ague appear to be com-
bined, two attacks occurring on the first day, one only on the
second day, two on the third day, and one on the fourth.

Tertian ague is more common in temperate climates
;
quartan

is less frecjuent than the others, and is said not to occur in the
tropics. The attacks take place mostly in the morning or noon
hours, the tertian especially at noon

;
succeeduig attacks are,

however, not always at the same hour, but in some cases may
get earlier and earlier—in others, later and later. The former
are said to anticipate, the latter to postpone ; and the character of

the fever may be thus changed, the tertian becoming quotidian,
or the quartan tertian.

Some other symptoms that occur in association with ague
are regarded by writers as manifestations of malarial poisoning,
and the cases have been called masked intermittent. Such are
especially different forms of neurahjia, of which attacks may
occur on alternate days, or themselves alternate with definite

Ijaroxysms of ag-ue. The supraorbital division of the trigeminal
nerve is the one most often affected, the second and third divi-
sions less freciuently. Sciatica, thoracic neuralgia, and cardialgia
also occur. It is said that attacks of the following, among others,
may represent masked agues :—sneezuig, coughing, hiccough,
tremors, convulsions, temporary paralysis, aphasia, delirium,
hallucinations, maniacal attacks, and sleeplessness ; or bronchial
catarrh, skin eruptions, and hajmorrhage from the mucous mem-
branes. But some writers throw doubt on the nature of the
association between them.

Ordinary attacks of tertian ague are not generally fatal, though
death may happen in very young or in old people, or in those
debilitated by previous illnesses. Occasionally, enormous dis-
tension of the spleen may lead to its rupture (the rupture may
follow injury), with the escape of blood into the peritoneum; and
a case is recorded of haemorrhage, followed by suppuration, and
rupture of the abscess mto the peritoneum. But, apart from this,
fatal forms occur, and these are generally distmguished by the
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special implication of certain organs, such as the nervous system,
the bowels, or the respiratory organs. In these so-calletl jwr-
vicioas forms, the more serious symptoms are not generally
(levoloi)ed at the beginning of an illness, but only after the lai)se
of some days. Among forms involving the nervous system may
be mentioned a comatose form: there are marked headache, dizzi-
ness, apathy, or even drowsiness in the cold stage ; and these
liass into complete unconsciousness in the hot stage, with rapid,
stertorous breathing, wide immovable pupils, antl limbs com-
l)letely relaxed. The x^atient may lie thus I'or ten or twelve
hours, or more, and then gradually recover consciousness in the
sweating stage. In other cases there is delirium or violent
maniacal attacks with screaming, and hallucinations. Tlie pa-
tient may sink into coma and die, or gradually fall into sleeii,

from which he recovers. Cases are described in which the
patient's condition simulates death, with arrested respiration,
and imj)ercei)tible pulse or heart-beat. Different forms of con-
Aulsions also occur sometimes. In other forms all the con-
ditions of cholera are produced—vomiting of yellowish matter,
Avith diarrhoea, cramps, coldness, and lividity ; or a condition of

extreme collapse occurs during or after the hot stage, the body
be(!oming intensely cold—the temperature in the mouth 86° to
88°, and in the axilla only 84°. The surface is pale or livid,

and covered with sweat. There are vomiting and loose diar-

rhoja, shallow or slow respiration, and feeble, hoarse voice.

These cases are generally fatal. Other cases are complicated
with dysenteric attacks, or haemorrhage from the stomach
or bowels ; or, on the other hand, pneumonia, pleurisy, or

jaundice. In these last cases an icteric tinge of the coujunctiva

may show itself before the attack ; if not, it appears during the
cold stage, and the yellow colour spreads over the whole body.
There is intense nausea with bilious vomiting, the urine is scanty

and bile-stained. The symptoms are all aggravated in the hot

stage, and the profuse sweat of the third stage is bile-stained like

the urine. The jaundice persists during the interval, and there

is a great tendency for the fever to lose its intermissions and
become remittent. Death may take i)lace in the hot stage.

Remittent and Continued Malarial Fevers.—Fevers of

these types, in which complete intermissions are not present,

must be classed with the regular agues, because they are found
in the same malarious districts, often arise out of the inter-

mittent forms, present the same anatomical conditions, and yield

to the same treatment. They occur especially in the tropics, and
are more severe than the intermittent tyi)es. The exacerbations

of fever are more often (juotidian than tertian. The slighter

forms, generally kno^ra as bilious and gastric remittents, present

gastro-intestinal symptoms, vomiting, nausea, loss of appetite,

jaundice, and colourless diarrhoea. They may last from a few

days to two or three weeks. During recovery the remissions
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become more marked, xmtil actual intermissions may occur.

Severer forms are characterized by typhoid or adynamic features,

and acute local symptoms, sucli as have been indicated in the

worst cases of intermittent. The patients are early prostrate,

the skin is tinged yellow, and present numerous petechias, while

hajmorrhage may take place from the nose, mouth, stomach,

bowels, or kidneys.

Malarial Cachexiae.—In those who have had repeated attacks

of the disease, and in some Avho have resided in malarial districts

without developing such attacks, the bodily health is seriously

affected. The most prominent feature is ancemia causing a
sallow earthy look, with pallor of the lips. With tliis are

numerous functional disturbances, dizziness, loss of appetite,

digestive disorders, pains in the joints and muscles, lassitude,

and indisi)osition for exertion. In severer forms, there is ascites,

oedema, or hajmorrhage ; but no fever. The spleen in these
cases is enlarged, reaching even below the level of the umbilicus,
and forward to the middle line, constituting the ague-cnke. It is

hard, and often tender. The liver may be also enlarged.
Morbid Anatomy.—As death rarely takes place from simple

cases of intermittent fever, the Icnown pathology of this disease
chiefly refers to tlie severer and more comijlicated cases. In
the former, the spleen is simply enlarged. In old cases and in
malarial cachexia, this organ has become more fibrous, firm,

tough, and pigmented ; often with a thickened capsule, adhe-
rent to surroimding parts, presenting infarcts, and, in long-
standing cachexia, perhaps lardaceous. The liver may be
enlarged, especially in cases with jaundice.

In severe or prolonged cases, tlie blood may contain brown or
black pigment gi-anules, either free or within the white blood-
cells ; and tliese granules are found not only in the blood, but
also in the solid organs, such as the spleen, liver, kidneys, brain,
heart, and in the lymphatic glands, and marrow of the bones,
giving a slaty or dark gray colour to the various tissues. In
some cases it has been found in the blood by microscopical ex-
amination during life. The condition is described as melansmia.
The masses of pigment may l)e large enough to block up the
capillaries. It no doubt arises from the blood-corpuscles, but
whether mainly in the spleen or in other way is still matter
for investigation.

Klebs and Tomniasi-Crudeli obtained a bacillus from the soil
of the Komau Oampagna ; but it is not yet clear that it is the
cause of ague.
The Diagnosis of ague is generally easy ; tlie attacks are

distinctive in themselves, and their nature is confirmed by
the recurrence after a healthy interval. Pywmia may resemble
it, in the rigors and sweating with rise of temperature, and
subsequent remission and even intermission ; but the attacks are
generally less regular, and long intervals of apyrexia do not
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commonly occur in pyaemia. The pysemic attack, also, is said to
begin more gradually and to subside quickly. Pyrexial attacks
from suppuration and the hectic of phthisis may simulate ague.
On the other hand, in the severe forms of ague, the malarial
origin may be overlooked, from the prominence of some local
disorder. Tlius the comatose form may be taken for apoplexy,
and pneumonia or cholera may be diagnosed in other cases.
Treatment.—Quinine is the remedy which, in the large

majority of cases, effectually controls ague, and is also used to
prevent its occurrence in those exposed to the malarial poison.
Tor the latter purpose, the sulphate of quinine may be given in
doses of 2 to o grains three times daily.

If there are indications of the onset of the disease, 10
grains may be given every night for three or four nights, and will
sometimes prevent the outbreak. In the developed disease,
20 to 30 gi'ains should be given in the day, and it is generally
thought better to give this in two or three large doses rather
than in small quantities at frequent intervals. The last big
dose should be given about six hours before the next expected
attack. In the severe or pernicious cases still larger quantities
of quinine may be necessary, and no prominence of the local

symptom should lead one to abstain from its use. If quinine is

vomited it may be given with a little opium, or may be injected

per rectum. It has also been given subcutaneously in doses of

2 to 3 grains for an ordinary attack. The solution may contain

1 graia to 2, 3, or 5 minims ynth a little dilute sulphuric or

hyclrochloric acid ; but it often causes irritation of the skin, with
formation of abscess.

In a certain number of cases, quinine does not completely cure,

and arsenic has been found more useful. It is best given as

Fowler's solution in doses of from 8 to 12 minims two or three

times daily. An alcoholic extract of eucalyptus, the sulphate of

bebeeria, and piperine have also been used, but with doubtful

efficacy. During the attack little can be done but minister to the

comfort of the patient, and relieve symptoms. In the cold stage,

the i^atient must be kept warm by sufficient clothing and hot

bottles to the feet ; and he may be ordered some diffusible stimu-

lant, if there is a tendency to collapse. In the hot stage, the

coverings will have to be removed, the body may be s]ionged

with cold or tepid water, and thirst satisfied witli cooling drinks.

Malarial cachexia requires removal from the infected district,

and internally the use of iron as well as quinine. Enlarged
spleen is said to be amenable to the cold douche directed upon it,

or to the ointment of iodide of mercury smeared over tlie surface,

Avhicb is then exposed to the fire till it begins to smart. Quinine,

iron, and iodide of potassium may also be given internally, or the

phosphates of ii-on, quinine, and strychnia. The baths of Carlsliad

and Hombm-g are recommended by Maclean for cases of

cachexia.
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DENGUE.

Dengue, or Dandy Fovev, is a disease opcurring only in or near

tlic tropics. It l)egins Avith fever of short duration, aceonipanied

by pains in the joints and limbs
;
then, after a shoi-t interval of

apyrcxia, there is a second fever, and often a cutaneous rash.

Second or tliird relapses even occur.

Epidemics of this disease have been observed in India, Bui'mah,

Persia, in Egypt and other parts of Africa, in North and South

America, and the West Indian Islands. Sir Joseph Fayrer says

it is contagious, but this is held to be doul)tful by some other

-writers. At any rate, it is conveyed from place to place by
human intercourse. The incubation is from three to five or six

days. Then the patient is suddenly seized with pain in one or

other joint, often in the finger, but there may be preliminary

malaise of about one day's duration. Other joints are afterwards

affected, and the pains shift al)out, lessening in one part as they

appear in another. There is also headache, and especially pains

in the eyeballs. The temperature rises to 102°, 103°, or even 10<>°,

and the jiulse is commonly a little over 100. In many ca.ses, also,

this first fever is accompanied by ra.sh, cither redness of the face,

or a general red colour, and the throat may be sore. But the ra.sh

disappears in twenty-four hours, and about the same time
the pyrexia terminates — sometimes suddenly with critical

symptoms, such as sweating. The pains abate, and the patient

is in comparative comfort, but weak for two, three, or four
days, Avhen again he liecomes feverish, and a rash appears, which
is cither diffused like scarlatina, or maculated like rubeola, or
elevated like lichen tropicus, or it jnay closely resemble urticaria.

It generally causes some itching. It occurs on the face, and the
palms of the hands are commonly affected ; sometimes it spreads
to the whole of the body. It is followed by desquamation. In
this second fever, also, joint pains may again occur, but con-
valescence soon follows. The whole duration of the disease is

about eight days, unless where second relapses follow, or where
the joints remain swollen, painful, and deformed, as they may do
for months afterwards, even becoming partially ankylosed. It
is, as a rule, only fatal to infants and old people. Mild forms may
present only malaise, sore throat, and the second or terminal
eruption. In severer forms there may be coma, hyperpyrexia,
failure of the heart, oedema of the lung, or cyanosis.

Little is Icnown of the pathology of the disease. From the
rash and joint pains it has been called scarlatina rhevmatica, but
it presents interesting points of resemblance to relapsing fever.
Treatment.—After attention to the bowels, salines and dia-

])horetics are recommended for the general condition, and ([uinine
has been said to shorten the paroxysms. For the joint pains
tincture of belladonna, in doses of 10 or 15 minims, is much
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recommended, and morphia or Dover's i^owdcr may l)o given.
Heat of skin may be relieved by cold sponging, and the irritation

of the second rash by the use of camphorated oil. During con-
valescence tonics should be given.

YELLOW FEVER.

Yellow Feveh is an acute specific contagious disease, occurring
within certain geographical limits, and characterized 1>y a yelloAV

tint of skin, severe gastro-intestinal disturbance, and albuminuria,
or even suppression of urine.

etiology.—This disease was first met with in 1647 in the
West Indies, and is peculiar to that gi-ouj) of islands. North
and South America, and to the West Coast of Africa! It has,

indeed, been occasionally imported to other parts of the world
—for instance, in 1865 to Swansea, where a slight epidemic
was the result ; but it has never maintained itself away from
the localities mentioned, which lie between the latitudes of 48°

north and 35° south. For the most part, it is confined to low
levels, and is rarely found higher than 2,0tX) feet above sea

level ; bvit epidemics have occurred in the Andes at an elevation

of 11,000 and 14,000 feet.

It requires a higli temperature, not less than 70° F. or 72° F.,

according to most writers, but it has been Icjiown to occur at

lower temperatures, e.g., 65°. It is stated to be stopped absolutely

by cold sufficient to fi'eeze the earth. It is most fatal in the

summer months—from May to August.
It is contagious from man to man, in the same way as other

fevers, adheres with great tenacity to clothes, and to other

structures, such as the hull and other parts of ships. It affects

all ages and both sexes. It rarely attacks the same individual a

second time.

Symptoms and Course.—Its period of incubation is variable,

ranging commonly from one to fifteen days, more often between

six and ten days; but it may be much longer, as in a case that

occurred in England m 1878 under Mr. Leggatt, which was

contracted at Rio at least twenty-five days previously.

Sometimes suddenly, sometimes after premonitory symp-

toms, such as languor, headache, and malaise, tliere are chills

or rigors of more or less severity. These are folloAved by febrile

reaction, the temperature rising in two or three days to 105°, or

even higher. There are generally frontal headache and severe

lumbar pains, or pains in the joints. The pulse varies from 100

to 120, mostly not so quick in proportion to the temperature as

in some other fevers. The tongue is generally coA'ered with a

thick creamy fur, leaving the edges and tip bright red. There are

mostly tenderness and pain in the epigastrium, with nausea or

vomitmg.' About the second or third day the conjunctive
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become yellow, and jaundioe spreads to the whole body. The

urine frequently contains albumen, which may be seen as early

as the second day of the illness.

On the fourth day there is often a remission of temperature,

and the general pains subside. This nuiy be the commence-
ment of convalescence, the yellow tint gradually clearing up,

albumen disappearing from the urine, and the patient recovering

in two or three weeks. But in many cases the more serious

symptoms continue.

The patient may fall into a fatal collapse ; or the temperature

may rise agam for a few days, though not to the same height as

before. The jaimdice deepens, and petechia} appear under the

skin ; the urine, at first stained yellow, becomes scanty, albumen
increases in quantity, and casts are i)resent : and finally, complete
suppression for days may occur. The vomiting becomes frequent.

At first only the gastric contents, mixed with more or less bile,

are discharged ; but afterwards occurs the so-called " black
vomit," due to its containing blood, often in a form which is

likened to coffee-grounds. This is sometimes preceded by a.

limpid, ropy, opalescent fluid (white vomit). AVhen blood is

discliarged by the stomach, it is generally passed with the

motions as well. Haemorrhage may take place also from the
nose, mouth, or gums ; and the tongue by this time has lost its

fur, and becomes dark brown, raw, and covered with blood crusts

or sordes. Delirium becomes pronounced, or the patient may
sink into coma. The mortality varies from 5 to 7o per cent, in
different epidemics. Death takes place sometimes within a few
hours of the onset, more often after the remission of fever, either
from collapse, from profuse hfemorrhage, from coma, which is

generally attributed to suppression of urine and urajmia, or from
typhoid or adynamic conditions.

Anatomical Changes.—The changes usually described are
acute fatty degeneration of the liver ; acute catarrh of the
stomach, witli ecchymosis, or hajmorrhagic erosions ; hjemor-
rhages in the tissue of the lungs and imder the pleura3

;
pale,

yellow-bro^^^l colour of the muscular substance of the heart, or
even acute fatty degeneration

;
enlargement of the kidneys, with

points of suppuration iu its substance. The spleen differs
strikingly from that of malarial disease, in being usually quite
unaffected. In contrast with the above, Dr. Greenfield fomid, in
Mr. I.eggatt's case previously referred to, a true parenchymatous
and interstitial hepatitis, with only slight fatty degeneration
of the liver, possibly of old date ; a pale gastric mucous mem-
brane, without evidence of catarrh ; and an early acute paren-
chymatous nephritis, with traces of chronic disease. The patient
was fifty-one years of age.

Diagnosis. — There is generally little difficulty about the
diagnosis in localities where the disease is prevalent. The
early acute symptoms may present a certain resemblance to the

6
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onset of such illnesses as small-pox or pneumonia. Later, it has
mainly to be distinguished from malarial fevers. These last are
endemic, and not contagious from man to man

;
they present

intermissions of actual health, or, at least, remissions, between
the exacerbations, which recur with regularity ; the spleen is

enlarged, and the individual is not protected by his illness from
future attacks.

Eelapsing fever may be accompanied with jaundice, but the
primary fever is longer, and the interval is one of very great
improvement; the spleen is enlarged. Acute yellow atrophy
begins more gradually, often Avith an apparently simple jaimdice.

Prognosis.—The mifavourable signs are a very high tempera-
ture, abundant albuminuria, suppression of urine, black vomit, or
pronounced nervous symptoms.
Treatment.—An important distinction fi'om malarial diseases

is that quinine has no similar influence over yellow fever. It is

given, but chiefly as a tonic, after the more acute stages are over.

The treatment usually employed is to give a laxative or enema to

clear the bowels, and then to make use of salines and diapho-
retics, and relieve symptoms as they arise. High fever may be
met by cold sponging

;
vomiting by ice mternally, by small doses

of morphia or chlorodyne, or lime-water ; the action of the ludney
may be stimulated by warm baths or vapour baths. The diet

must be fluid but abundant, and alcohol will be required; but
"wi'iters recommend that it shall be given somewhat dilute, either

as brandy -with much water, or as champagne.

DYSENTERY.

This is an acute inflammation of the large intestme and lower

part of the ileum, resulting in extensive idceration, and accom-

panied by faecal discharges, which consist almost entirely of

mucus, muco-pus, or blood.

-Sltiology.—In the tropics, at least, it has all the characters

of an acute specific disease. It is endemic in certain regions,

or spreads in an epidemic form. It is within the limits of

35° or 40° north and south of the e(iuator that it is especially

frequent. But it is not climate alone that deternimes its occur-

rence, but also the soil, smce many places are exempt from it,

and those that are favourable to it are especially those that are

also the homes of the severer forms of intermittent and remittent

fevers. It is generally during the rainy season that it is most

prevalent. In temperate climates epidemic dysentery results

from overcrowding and insanitary conditions, aiul occurs in mili-

tary camps; thus it raged during the Franco-German war of

1870. It has also broken out in prisons under conditions probably

dependent on impure supply of water or air. Sporadic cases of

dysentery are attributable to unsuitable or u'ritating food, such as
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bad meat, or unripe food, or to drinking water impregnated with

organic matter. Sometimes it is referred to cold.

It is probably contagious only in the same way as cholera and

typhoid fever—that is, not directly from man to man, but only

through the medium of the dejections, by which either the air

or the drinking-water is contaminated. Little is known at present

of the essential agent of the disease; micrococci have been found

in some cases, and nmcehae in others. The relation of these

organisms to the disease still remains imcertain.

Symptoms.—In cases where it has been possible to fix the

period of incubation, this has varied from a fcAV days up to

eleven. The patient is first taken with diarrhoea, and passes

daily from two to five or six yellow or brownish-yellow loose fluid

motions.
There is some abdominal pain, and a certain amount of malaise,

with loss of appetite. After three or four days the stools become
suddenly more frequent, so as to reach ten, twenty, forty, or sixty

or more in the twenty-four hours, and they acquire the special

characters of dysenteric stools. Each discharge is very scanty,

and may not be more than a few drachms ; but the total quantity

in twenty-four hours may be from thirty to fifty ounces. The
stools at the height of the disease contain no natural fa?cal

matter, but consist entirely of mucus, serum, blood, and pus, in

varying proportions, with detritus, and perhaps shreds of necrosed
mucous membrane. In the early stages the discharges consist of

yellowish tran.sparent mucus, with small lumps or streaks of blood;
in later stages blood is more abundant, in clots or lumps, floating

in a red serous fluid. Sometimes pure blood is passed, either

from early congestion of the mucous membrane, or from ulcera-
tion of the walls of the vessels

;
jius may be present alone, or a

blackish or brownish-red offensive slimy fluid, containing por-
tions of tissue that have sloughed away. Sometimes the stools

contain curious tough masses of mucus, like frog's spaA\ii, or
boiled sago, which Ileubner thinks have been formed by the
coagulation of mucus in some of the ulcerated depressions of the
diseased mucous membrane. The odour of the motions in the
advanced stages of the disease is thought by some to be peculiar
to dysentery. Two other constant symptoms are

—

tormina, or
griping abdominal pain, and te^iesmus, or the painful straining or
desire to go to stool, which frequently results in no evacuation,
or at most in the small quantities referred to; this is accomi)anied
by burning pain in the rectum and anus. Frequent micturition or
strangury is sometimes associated with it. These severe local
conditions soon react upon the general health. The patient
rapidly loses flesh and strength, the face is pale, sallow, or
tinged with yellow, the tongue is covered with a thin fur, there
is a moderate fever, the temperature ri.sing to 101° or 102°, with
headache, dizziness, loss of appetite, and much thirst. In milder
cases the symptoms abate after eight or ten days ; the pain and
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tenesmus are less, und the stools gradually acquire more con-
sistence, become more icculent, and finally quite natural. In
the severer cases, the discharges are more and more mixed with
blood and pus, or become greenish-black and offensive ; while
the patient's exhaustion increases, the motions pa.ss uncontrolled,
the anus and surroimding parts are excoriated, and death is

preceded by collapse, with pinched features, livid extremities,
hoarse voice, and scarcely perceptible pulse, ^^omiting, which is

an early symptom in most cases, becomes .severe and continuous
in the graver forms. The urine is scanty, wanting in chlorides,
but not commonly alliuminous.

Other cases pass into a chronic condition : the stools are some-
times almost natural, at others consist of varying mixtures of
mucus, pus, and blood, which have the same offensive odour as
in the acute stages ; and this may continue with varying severity
for months or years. The patient remains thin and weak, but
may with judicious treatment recover, or may die eventually of

exhaustion, or as the result of such complications as hepatic
abscess, peritonitis from perforation of the bowel, or stricture

from contraction of a cicatrix.

Pathological Anatomy.—Two forms of dysenteric inflamma-
tion are described—the catarrhal and the diphtheritic ; but they
are frequently found side by side in the same bowel, and they
do not give rise to different kinds of clinical symptoms. They
seem rather to be different stages—stages of less and greater

severity—in the same process. In the catarrhal form the mucous
membrane is intensely injected, reddened and swollen ; the red-

ness is often confined to the prominent edges of ridges of mucous
membrane, or it may be irregularly distributed ;

and the surface

is covered with mucus tinged with blood. The solitary follicles

become swollen comparatively early, so that it has been thought
by some that the change always beguis in these bodies ; but this

is not universally the case. After a time the surface of the follicle

is abraded, and a little pit results. The mucous membrane then

becomes infiltrated with pus, and the submucous and muscular

tissues are swollen. Finally, the softened mucous membrane
breaks down, and ulcers of irregular shape and varying extent

are formed, which often at first do not involve the solitary fol-

licles, but leave them surrounded by a little ring of mucous mem-
brane. Ultimately these also maybe separated and shed. The
bowel then ]n'esents a red or yellowish-brown colour correspond-

ing to the ulcerated parts, with the patches or islands of bluish-

red or gray colour, representing the inflamed mucous membrane,
still persisting.

In the diphtheritic form, the wall of the bowel is affected

throughout its whole thickness. The serous coat is reddened and

congested ; within the bowel is a thin reddish fluid, and the inner

surface has a reddish-gray colour, with irregular deposits of black,

greenish, or dark red colour, which in the less affected portions
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occupy the summits of transverse ridges ; in the more advanced

places are extensive irregular patches. On section, the coats

of the bowel are greatly thickened, the nnicous meml)rane and

submucous layer being replaced l)y a tough homogeneous siib-

stance, consisting of blood, fibrinous exudation, and pus-cells

;

while outside this is a thicker layer, the muscular coat, puckered

into folds. Sloughing subsequently takes place in parts affected

by tliis exudation, and ulcers, extending to the muscular coat, or

deeper, are seen with shreds of necrosed tissue. The mucous
membrane is detached by abscesses occurring in the sulnnucous

tissue.

The parts of the bowel lial)le to be diseased are the rectum,

colon, caecum, and the lower end of the ileum; the rectum,

cecum, or the lower part of the sigmoid may be affected alone.

It is often advanced at one part, while still only commencing in

another. The catarrhal form is curable, and even from the

diphtheritic or gangrenous form recovery is possible if it is not

too extensive. Granulations spring up over the ulcers, and cica-

trices result, which are at first below the level of the islets of

retained raucous membrane
;
subsequently, the surface becomes

more uniform. After extensive sloughing, the cicatrices may
present bands, or cords, or contractions, Avhich afterwards may
interfere with the i)assage of the fieces. Besides the changes
in the lower bowel, there may be some catarrh of the stomach
and small intestines. The mesenteric glands are SAVollen and
reddened. The liver is swollen and hyperjiemic ; the spleen, as
a rule, is small. The body generally is anaemic and wasted.
Persistent suppm'ation of the dysenteric ulcers and of the sinuses
left by submucous aliscesses is the cause of chronic dysentery.
Complications.—One of the most important complications is

aliscess of the liver, which results from absorption of septic
matter by the radicles of the portal vein arising in the diseased
bowel. Perforation of a dysenteric ulcer with peritonitis occa-
sionally happens.

Sequelae.—Parotitis is mentioned ; and an articular affection,

in which several joints become painful at the same time, but are
neither very tender nor much swollen. There is moderate fever,
and the trouble subsides in three or four weeks.
Diagnosis.—This is determined by the character of the stools,

with the associated tenesmus and gi'iping ; but the two latter
symptoms may be absent, and a diagnosis may have to rest on a
careful examination of the faecal discharges. Local diseases of
the rectum alone may give rise to somcAvhat similar conditions.
Patients with cancer of the rectum have a good deal of straining,
and pass mucus streaked or tinged with blood

;
they are mostly

elderly peox)le, and a rectal examination quickly decides the
([uestion. The passage of blood in intussusception may also
mislead. A simply overloaded rectum may give rise to frequent
evacuations of a little mucus ; but more li<j[uid discharges of
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reddish serous fluid, containing lumps of mucus, witli blood and
pus, are characteristic of dysentery. On tlie other hand, dysentei-y
seems sometimes to present so few symptoms as to be scai'cely

appreciable even to the patient.

Prognosis.—Tlie mortality in different epidemics has ranged
between 30 and 80 per cent. Gangrenous stools, free bleeding,
severe vomiting, and indications of collapse are unfavourable

;

and the disease is especially fatal to infants, old people, sickly

individuals, and hal)itual drinkers.

Treatment.—Many years ago I heard from Sir AVilliam Gull
that the treatment of dysentery was comiirised in tlie words,
"Rest, warmth, and ipecacuanha"; and this must still be the
basis of treatment in ordinary cases. The patient should be kept
warm in bed, and should have a light fluid diet, consisting of

milk, chicken-broth, sago, arrowroot, or tapioca given warm,
as cold liquids are liable to stimulate the peristaltic movements
of the bowel. Ipecacuanha, when given in dysentery, not only

appears to have a specific action in the disease, but almost loses

for the occasion its usual emetic effect. This is clear from the

description of our English army surgeons in India (Maclean,

Ewart), who have tried this drug extensively. The ipecacuanha
should be given in doses of 20 to 30 (or even 60) gi-ains, sus-

pended in 2 drachms of syrup of orange peel and half an
ounce of water. The patient should be kept lying down, and
nothing should be given to drink for some time

;
at most a little

ice may be sucked. In many cases nausea occurs ; but vomiting

is exceptional, and then only after an hour or two, so that the

ipecacuanha is probably retained. A similar dose may be given

again after eight or ten hours, or, if either is rejected, it may be

repeated as soon as the stomach is again quiet, as the object is

not to produce vomitmg, but to get the action of the ipecacuanha

on the diseased bowel. Doses of 10 or 20 grains may then

be given night and morning as long as they appear desirable.

The tenesmus and tormina are sometimes at once checked or

diminished, the stools soon become more feculent and natural,

and the mucus and blood disappear. When this stage is reached,

the ipecacuanha may be discontinued, and astringents may
complete the cure.

Abdominal pam may be relieved by poviltices. Opium is not

generally ad\asable, but it may be given as an enema or sup-

pository to relieve tenesmus. Stimulants should only be given

in small doses, except in case of collapse. As the case improves,

solid diet of tender meat and farmaceous food, but not vegetables,

may l)e allowed; and iron and l>itter tonics are useful. If

dysentery is complicated with malarial indications, qunime

.should be given in doses of 10 or 20 grains. Chronic dysentery

is also benefited by ipecacuanha. The milder cases, that are

occasionally seen in sailors landing m London, are often (luickly

cured by 5 or 10-grain doses given twice or thrice daily. Severer
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cases require removal to a warm climate fi-ee from malaria,

contimicd rest, a carefully regulated diet, and tonics, such as iron,

to counteract the anaemia. It is in these cases that astrmgent

enemata have been largely used—sometimes with much success.

Gallic acid, acetate of lead, and nitrate of silver may be thus

employed. Dr. S. INIackcnzie treated several cases at the London
Hospital, injecting three pints of water holding 30 to 90 grains of

nitrate of silver in solution. The enema was, as a rule, promptly

returned ; and if retained for more than fifteen minutes, a salt

solution was injected, to precipitate the excess of silver. Two
injections were often found sufficient for a cure.

A feAV words may be added on the prophylactic treatment

of dysentery, which must be very similar to that of cholera

or enteric fever. If dysentery has broken out in any place,

every insanitary condition, such as uncleanliness, imperfect sew-
age arrangements, &c., must be dealt with. Stools should be
dismfected, as Avell as linen, instruments, and utensils. Over-
crowding should be avoided.

Individually, every one should be very particular about his diet,

avoiding unripe food, indigestible food of all kinds, or those that

are likely to lead to constipation. The body or limbs should be
kept warm, and chills carefully guarded against.

ERYSIPELAS.

{St. Antkony^s Fire. The Hose.).

Erysipelas is a contagious disease, characterized by a peculiar
form of inflammation of the skin.

etiology.—One of the most striking features is its tendency
to attack the skin in the neighbourhood of wounds, whether
accidental or the result of operations ; and it hence becomes one
of the troubles that the surgeon has to guard against. On the
other hand, it not unfrequently arises, apparently, without any
previous womid, and such cases are commonly placed imder the
care of the physicians in hospitals. The disease is, however, the
same in the two instances, as shown by surgical patients catching
the disease from so-called idioiiathic cases, and by patients with-
out woimds in surgical wards sometimes taking the disease when
it has become prevalent amongst those with wounds. It has
indeed been stated, by Trousseau, that, in all cases of erysipelas,
some wound or other can be found—a scratch, or abraded
pimple, or other slight lesion of the skin, and this view has
been adopted by other writers.

It is undoubtedly contagious and inoculable, but it is active
only over short di.stances, and possibly only in cases predisposed
to it. As already stated, the presence of a wound forms the
strongest predisi^osing cause. It affects infants and people over
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forty years of a^e more frequently than others ; men and women
are about equally prone to it. Some general conditions of the
individual render them more liable to it :—a constitutional ten-
dency—thus it often recurs in the same person, and hereditary
tendency is said to occur; chronic disease of the liver and
kidneys

;
chronic alcoholism ; and malnutrition from insufficient

food. Cold and damp weather, overcrowding, bad ventilation,
dirt, and bad food and water may also act in the same Avay.
The question whether erysipelas is one definite specific disease

is still undecided, though the discovery of micrococci Ls in favom-
of an aiiirmative answer. Its occasional origm from the proxi-
mity of dust-heaps, bad drains, &c., or from cases of severe diph-
theria, and puerperal fever, and the fact that its own contagion
may be the cause of puerperal fever in a lying-m woman, are
difficulties in the way of its being regarded as specific—difficulties
which are by some writers not regarded as unsurmoimtable.
Symptoms.—When not determined by obvious woimd, erysi-

pelas most commonly attacks the face, and the present descrip-
tion applies especially to that region. The incubation of the
disease is probably only a few days—from three to six ; or in
some instances much longer. The invasion is generally by a
chill or rigors, and such malaise as commonly accompanies
the onset of the specific fevers—headache, anorexia, furred
tongue, and general pains. Within a few hours a red, tender
sijot shows itself on some part of the face, the side of the
nose, the inner canthus of the eye, or the external ear. It
may be determined by a lesion of the skin if this exists, and
it not unfi'equently begins at the point of junction of the skm
with the mucous membrane of one of the orifices, the nose,
mouth, or external ear. The spot enlarges, and the skin becomes
bright red, is swollen, tender, and pits slightly on pressure. The
inflammation may confine itself to one side of the face, but more
often affects both, and may extend to the scalp. It spreads with
varying rapidity, the advancing edge is sharply defined, thick,

raised above the surface, and small tongue-like projections can lie

felt under the skin in front, which is not yet reddened. The
whole face may be thus covered in three, four, or five days. At
the height of the disease it presents a remarkable appearance

:

the features are enormously swollen, of bright or dusky-red
colour, the eyelids are distended so as to look like bladders,

generally some muco-pus is oozing from between them ; the ears

are thickened and much enlarged, and the patient is absolutely

unrecognizable ; the scalp is also swollen, and puffy. Often blebs

form upon the cheeks or eyelids, which contain yellow sero-

purulent, or i^urulent, fluid, and these may burst and leave

yellow scabs, which further disfigure the patient. The lymphatic

glands in the neighbourhood are enlarged and tender, and they

are said to be thus affected even before the beginning of obvious

inflammation of the sldn.
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The disease is accompanied by fever, mostly very decided. The
temperature generally rises early to 102° or 103°, and reaches a

maximum of 104° or 10o° on tlie third or fourth day. About the

sixth day it tends to fall rather suddenly, l>ut may remain high if

the cutaneous intlajnmation persists, or may rise again with any

fresh outbreak of the local disorder. Indeed, it is closely depen-

dent upon the inflammation of the skin ; in some cases, perhaps

more often when the erysipelas is not extensive, the temperatm-e

may not rise above 102°. The pulse is quick and full, numbering
100 to 120, or more. According to Jaccoud, and this is endorsed

by Zuelzer, it is common to get an apex systolic murmur,
indicating mitral endocarditis ; and this generally disappears

during recovery. I have oftened listened for this in cases of

facial erysipelas, but remember only once to have heard it. The
tongue is covered with a thick Avhite fur. The urine is scanty,

and in many cases contains some albumen, which may be present
for some days. The inflammatory condition invades also the

mucous membrane ; the palate, fauces, tonsils, and occasionally

the laryngeal mucous membrane may be reddened and swollen,

and cause difficulties in respiration and deglutition. Delirium is

common in severe cases, generally of low, muttering kind; and
coma may follow. "V\niile the inflammation is still advancing on
one side it may begin to subside at the points first affected.

This receding edge is then less well defined, gi'aduating both in

colour and elevation into the healthy skin, as contrasted Avith

the advancing margin. The swelling, tenderness, pitting to

pressure, all subside in turn over the whole of the affected area

;

the colour fades somewhat, but mostly changes to a brownish
tint; and large thick flakes of dead epidermis noAV begin to

desfiuamate. This process may take some days. After erysipelas
of the scalp, the hair often falls out at the same time as the
skin is shed, or somewhat later.

Death takes place from exhaustion, with delirium and coma,
especially in older patients, habitual drinkers, and those with
chronic visceral disease. It may arise also from complications.
Complications and Sequelae.—Abscesses may form under

the skin, or the tense skin may slough, and induration or, rarely,
sujjpuration of the lymphatic glands may ensue. Extension to
the larynx may cause cedema of the glottis, threatening suffoca-
tion

;
pneumonia and pleurisy are occasional comi)lications, and

peritonitis has been recorded by Dr. Wilks. Pyaimia and
meningitis have been frequently mentioned in connexion with
erysipelas, but they are both rare as a direct result of the
ei-ysipelas itself. The former may arise from the wound which
I)i-eceded the specific inflammation; the latter has been often
diagnosed on account of delirium occurring in erysipelas of the
scalp, but post-mortem examinations have sho^vn that there is no
meningitis in those cases, unless they originate in fractures of the
skull, or the inflammation spreads inwards from the orbit. Mental
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disturbances may follow erysipelas. I saw, with Dr. Fyson of

Walthamstow, a f^entleman, who was in a state of nianiacal
delirium with delusions, while the skin of the face Wcis still

desquamating. He recovered in about a nionth, and other
recorded cases have been generally favourable.

Pathology.—Microscopic examination of the skin of the
affected part shows that the cutis and subcutaneous tissues ai'e

swollen, ojdematous, and filled with large granular leucocytes,

which in the upper layers of the cutis closely suri'ound, as well

as fill, the lymphatic vessels. The spread of the disease is said

to follow the course of the lymphatics, but it is i)artly dependent
on the direction of the connective-tissue meshes, and it is often

checked or stopped at lines where the skin is closely adherent
to subjacent parts—as, for instance, along Poupart's ligament
and the crest of the ilium.

Micrococci have been found in the lymphatic vessels, and
lymph spaces at the advancing mai'gin of the disease ; and
rabbits and human lieings have been successfully inoculated

from cultivations of these organisms. As the disease sub.sides

the leucocytes lireak up into granular debris, and the micrococci

are no longer observed.

Diagnosis.—Erythema occurs in red patches, generally two or

more in number, much less raised, and without pronounced fever.

Dr. Fagge points out that zoster of the first division of the fifth

nerve may cause so much hypera^raia of the skin as to be

mistaken for erysipelas ; the limitation to one half of the fore-

head, and the appearance of vesicles in groups should readily

distinguish it. Surgical writers describe phlegmonous or cellulo-

cutaneous erysipelas, as well as a cellular erysipelas or diffuse

cellulitis, but these seem to be different affections : the former

presents more brawny hardness and greater swelling, but no

defined edge, and tends rapidly to sloughing; in the latter the

skin itself is not affected, except in consequence of sloughing of

the tissue beneath.
Prognosis.—This is in most cases favourable, least so in old

patients, and those the subject of chronic visceral disease,

alcoholism, or malnutrition.

Treatment.—The general treatment must be of a stimulant

and supporting character. Abundance of milk, beef-tea, mutton

broth, and other fluid forms of nourishing food is reijuired, and

in most cases alcohol, in the form of port wine or brandy, must be

given. The tincture of ferric chloride has licen long regarded as

a specific for erysipelas. That' it does not in all cases forthwith

stop the spread of the disease may be easily observed, but it

at anv rate acts as a good tonic, and should be given m doses

(for an adult) of 30 or 40 minims every three or four hours.

Quinine has been also recommended. Antipyretic treatment will

only be rctiuired in cases where the fever is unusually prolonged

Locally relief is given by dusting the face or other part affected
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with flour, starch powder, or zinc oxide ; and elsewhere than on
the face this may be covered with a layer of cotton wool or wadding.

With the view of excluding the air, oil has been applied, and
collodion has been painted on, so as to contract the vessels, but it

is not desirable to check entirely the functions of the skin over the

affected area. The method of drawing a line of iodine or nitrate

of silver aroimd the inflamed area to pi'event its spread is probably
useless. If there is extreme tension threatening gangrene, a
few small incisions may be made in the skin ; but it must be
reraemljered that there is often a very deceptive sense of fluctua-

tion, inviting explorations for pus which is not present.

DIPHTHERIA.

Diphtheria (from 8t(f)depa, a membrane) is an acute infectious

disease, the essential feature of which is a peculiar Inflammation
of the mucous membrane of the mouth, pharynx, nose, larynx,
or other part, with the formation of a " membrane " upon the
inflamed surface ; or the so-called membrane may be deposited
upon the aliraded skin, or the surface of a woimd.
etiology.—Diphtheria is imdoubtedly contagious, bemg con-

veyed through the atmosphere immediately surroimding the
patient, as . well as by clothes and other objects, and by instru-
ments used in the surgical treatment of cases. Some recent
epidemics (at Devonport and Ilendon) have also shown that it

can, like scarlatina and typhoid fever, be distributed with the
milk supply. Its power of infection is, as a rule, not so great as
that of scarlatina and small-pox, or, at any rate, its diffusion in
the air seems to weaken it, so that those who catch the disease
are generally those who have been in close contact with the
patient. On the other hand. Dr. II. Aii'y has brought forward
evidence to show that it may be sometimes transmitted over
considerable distances of country by the wind. While its in-
fectiousness is undoubted, there are many facts which suggest
that it may arise in other ways—for instance, its origin in
connexion witli bad drains, in newly-inhabited houses, which
have been built on "made soils," and the occasional preva-
lence of ordinary sore throats just before an epidemic of
actual diphtheria; moreover, it sometimes seems to follow ex-
posure to cold. It is, therefore, probable that the disease
is due to something which can fertilize in air and Avater, and
which, subsequently taken into the human Iwdy, can developc the
disease in a contagious form. It would tlnis fall into the class
of miasmatic-coyitaf/ious diseases. It affects both sexes and all
ages, but it is especially more freiiuent in children up to ten or
twelve years of age. Besides the conditions already noted as
affecting its spread, we may observe that it sometimes compli-
cates measles and scarlatina, and that it is more frequent in rural
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than in nrbcan districts, especially in the more exposed parts
of the former.

Symptoms and Course.—The incubation lasts generally a
short time, from two to five or six days. The disease, though
febrile, does not often begin in the acute way characteristic of
small-pox, scarlatina, and others ; there are generally malaise,
loss of appetite, and headache, and there may be nausea, vomit-
ing, or shivering. Sore throat is soon complained of, and if the
throat be examiued one or both tonsils, or the palate and uvula,
are seen to be reddened and swollen. Within a short time one
or more patches of a creamy white deposit form on the inflamed
surface. Such patches may form simultaneously on the two
tonsils, or on one before the other, or tliey may come on the
uvula or the arch of the soft jialate ; and it is on these parts
more than any other part of the mouth that they most fre-
cjuently appear first. On the soft palate it can generally l)e

seen that the patch is surroimded by an areola of deep red
mucous membrane. If stripped off, the " membrane " leaves a
raw surface, bleeding from a few j)oints, and within a few
hours another patch will have formed. In some cases the
membrane extends on to the fauces, and forward on to the
hard palate, and presents a continuous dense layer of yellowish-
white, or wash-leather colour. Coincidently with the inflamma-
tion of the throat the lymphatic glands at the angle of

the jaAV enlarge, and can always be felt on one or both sides,

according to the lesions within. The temperature of diphtheria

is very variable, and runs no definite course ; it may rise to 103°,

104°, or 105°, but is often throughout the whole illness much
lower. The pulse is rapid and feeble, and the iiatient soon

becomes pallid, while the bodily strength is in many cases

quickly prostrated. The appetite is lost, and feeding becomes
difficult and painful from the condition of the throat. In a large

proportion of cases, variously estimated as 30 to 60 per cent.,

the urine is albuminous, and this occurs, not after the illness,

as in scarlatina, but during the height of the throat symptoms.
In the majority of cases, the specific inflammation is limited to

the tonsils, soft palate, and uvula, but it may spread to adjacent

mucous membranes—those of the nose and the conjimctiva,

the Eustachian tube, and the larynx and respiratory passages.

If the nose be affected, there is more or less obstruction to nasal

respiration, the mucous membrane is swollen, and a muco-puru-

lent or thin broAvnish mucoid secretion runs from the nostrils,

reddening or excoriating the ala? and adjacent upper lip. It

may be streaked with blood, or decided epistaxis may occur.

DiphtJieria of the Larynx presents the symptoms of laryn-

gitis, and the obstruction, due to the swollen mucous mem-
brane, is increased by the presence of the diphtheritic false

membrane. The first warning is often given by the occurrence

of a noisy, brassy, or croupy cough, soon followed by the noisy or
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stridulous breathing during inspiration and expiration, -which

indicates that the glottis is narroAved. As obstruction increases,

the supra-clavicular, supra-sternal, and intercostal spaces are

sucked in with each inspiration, and in infants and young
children, with soft, yielding bones, tlie lower end of the sternum,

or the tlu-ee or four lower ribs, arc drawn in, showing the extent

to which the air is prevented access through the glottis to the

lungs.

Slight degrees of obstruction may persist some days Avithout

much change, but more often the case gets progressively or

rapidly Avorse. The face, at first flushed, Avith bright eyes, gets

pallid, and finally livid or cyanosed. The child is restless, putting

its hand to its mouth or throat, as if to remove the impediment.
The cough becomes husky ratlier than clanging, and from time
to time there may be spasmodic closure of the glottis, in Avhich

Adolent inspiratory efforts are made, and the cyanosis becomes
extreme. In other cases, the child becomes gradually droAvsy

and cyanotic, the skin becomes cool, drops of perspiration stand
upon the forehead, and death ensues Avithout any stniggling on
the part of the child.

As a rule, in these eases the diphtheritic process is not confined
to the larnyx: it spreads to the trachea and the bronchi, forming
a continuous membrane in the former,/"which, in the medium and
smaller bronchi, is gradually changed into a simply purulent
secretion. These morbid products naturally increase the difficulty

of breathing, though it is not ahvays easy to recognize their
presence by physical signs. C4enerally a loud and stridulous noi.se

is heard in the chest, caused by the obstruction at the glottis.

It may be mixed here and there Avith mucous rales, and there may
be patches of tuluilar breathing, due to the broncho-pneumonia,
Avhich is so frequent a secjuel of the s^iread of diphtlieria into
the lungs.

There can bo no doubt that diphtheria sometimes begins in
the larynx. But there are cases of membranous laryngitis Avith
the formation of membrane, Avhich are called crouj) ; and these
by some are considered to be purely catarrlial, or at least not
contagious, and not due to the diphtheritic poison. This subject
is discussed under the head of " Laryngitis."

])i])htheria sometimes spreads beyond the respiratory mucous
membranes; cither Avhere tliese are already aifected, or from
other sources of contagion, membranes may form on the conjunc-
tiva, on the mucous membrane of the female genitals, or on ojien
Avoimds, such as the tracheotomy Avound so often required.

In the simply pharyngeal cases, death takes place by asthenia
and cardiac failure, .sometimes Avith extraordinary .suddenness.
Occasionally, dilatation of the heart can be recognized by physical
signs, and the pulse becomes quick, feeble, and irregidar. It
may thus happen on the second, tliird, or fourth day, or later.
Sloughmg of the tonsil or pneumonia may precede death.
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In the. laryngeal cases, death takes place from increasing
asphyxia, or from an attack of spasm of the glottis; but if

laryngeal obstruction lias been ol)viated by tracheotomy, block-
ing of the smaller tubes, or broncho-pneumonia, may bring about
a fatal result, or the patient may die from asthenia, as in the
purely pharyngeal cases.

Complications and Sequels.—Complications are chiefly the
extension of the disease to different parts, which have been
described. Pleurisy may accompany the pneumonia. Albu-
minuria is rarely more than a symptom, but occasionally a
definite nephritis may i^ersist or occur as a sequela.
Lymphatic glands may suppurate or slough.
The most important sequela of diphtheria affects the nervous

system, and is known as diphtheritic jxiralysis. This shows itself

first in the soft palate. Some days or a week or more after
apparent recovery, the child is noticed to speak with a na.sal,

twanging voice, and when the child swallows liquids a small
(]uantity is apt to be regurgitated through the nose. These defects
are due to paralysis of the soft palate, which fails to shut off the
mouth from the nose, as it should during speaking and swallow-
ing. Shortly after this the child is noticed to be weak in the
legs, and unable to walk any distance, or the Icnees give way on
standing for a short time. The knee-jerk is lost quite early. In
older children and in adults paralysis of accommodation of the
eye for near objects is often noticed, due to paralysis of the
ciliary muscle, and the extrinsic muscles of the eye may be also

affected, producing strabismus or sijuint. In many cases the
XJaralysis does not proceed beyond this stage, but in the course of

a few weeks recovers completely. In others, the muscular system
throughout the body may be affected. The patient lies motionless

in bed, respiration is rendered difficult from paralysis of the inter-

costal muscles or diaphragm, and food given by the mouth is

rejected, from inability to swallow it. The laryngeal muscles are

also sometimes affected—one, or many, or all of them. Thus
there may be paralysis of one cord, or paralysis of the abductors,

or paralysis of all the muscles, with cadaveric position of the

cords. The voice ia the last case will be lost completely, and
variously modified in other cases (see Paralysis of the Larynx).

Sensory symptoms may occur ; but are frequently not detected

in children. They consist of a feeling of numbness, or formi-

cation, or distinct anajsthesia, especially in the extremities.

Sometimes the muscles or tlie nerve trunks are tender on pres-

sure. In severe cases electrical reactions are diminished, and

some muscular atrophy ensues. Recovery generally takes place

within three or four months, and the disease rarely, if ever,

becomes chronic ; but death results sometimes, from failure of

the respiratory muscles, in the early days of the paralysis.

Pathology.—A distinction has here to be drawn between the

dii^htheritic form of inflammation and diphtheria as a disease.
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German pathologists describe a croupotis inflammation, in which

a fluid exudation takes place upon the surface of the mucous

membrane, there coagulating to form a membrane, and a diph-

theritic inflammation, in which the epithelial cells and the sub-

epithelial structures are infiltrated with fluid from the vessels,

and then coagulate and necrose, so as to form a gi-ayish or white

membrane. But these changes do not strictly correspond to our

clinical terras croup and diphtheria. Indeed, by the same writers

(Ziegler and Oertel) the disease diphtheria is said to result, at

different times, in either catarrhal, or croupous, or diphtheritic

inflammations, to Avhich last gangrene may be added. The
seat of the inflammation in diphtheria has some influence upon
the form which it takes. Thus, in the throat the epithelial and
subepithelial tissues are more often affected, forming a so-called

diphtheritic inflammation ; whereas in the mucous membrane of

the trachea and bronchi of the same case the exudation is mostly

upon the surface, and hence is croupous.

Recently, the characteristic evidence of diphtheria has been
sought for in the micro-organisms, which are constantly present.

Tliese appear to be of two kinds—micrococci, which are foimd in

masses or clumps in the necrosed epithelial structures; and,

according to Loeffler, bacilli, of about the same size as those of

tubercle, which are foimd deeper doAvn in the mucous membrane.
These have been cultivated, and have jjroduced, by inoculation,

fatal diseases in animals more or less resembling diphtheria ; but
they are not found with the same constancy as the micrococci.

The existence of these organisms gives strength to the view that

the disease is contracted by the virus implanting itself in the -

mucous membrane of the throat ; but their exact relation to the
disease is still a matter for investigation.

In the smaller bronchi the exudation becomes simply purulent

;

the lungs often present lobular pneumonia, with occasional
hajmorrhages. The heart may be unaffected, or, in cases where its

failure has been a cause of death, its substance may be pale, soft,

and friable, with extravasation of blood and fatty degeneration
of the muscular fibres. The kidneys present changes similar to
those following scarlatina—that is, they are in a stage of mode-
rate acute nephritis, the tubes being distended with swollen,
opaque, and granular renal cells.

The pathology of the paralysis following diphtheria was for a
long time obscure. Many observers failed to find morbid changes
in the spinal cord ; others found the motor cells of the anterior
cornua shrivelled, pale, granular, the nucleus absent or only
faintly indicated—changes indicating an anterior poliomyelitis.

liut the recent more intimate acquaintance with the clinical
features of a nmltiple neuritis makes it probable that diphtheria
causes paralysis in this way. For though the majority of cases
present some striking differences from the ordinary com\se of
alcoholic neuritis, still the occurrence of a widely distributed
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paralysis (eyes, throat, arms, trunk, and legs), with loss of knee-
jerks, and, at least in some cases, affections of sensation, tender-
ness of jnuscles, wasting of muscular fibre, and change in elec-
trical reactions, is strongly in favour of a neuritis {sec Multiple
Neuritis). And such changes have actually been found by
Mendel and others.

Diagnosis.—Diijhtheria must first be distinguished from other
forms of sore throat. The presence of a bright white patch, with
an inflamed areola upon the UTOla or soft palate, is generally
distinctive, but some difficulty may occur when the tonsil alone
is affected. In follicular totistllitis small yellow plugs are seen,
but there may be white plugs of secretion exactly like the patch
of diphtheria. In this case, several small plugs at the same
time, as contrasted with one large patch, would be in favour of
the follicular form. The diagnosis may be uncertain till the
disease spreads on to the soft palate, or diphtheria is confirmed
by albuminuria. The co-existence of a white patch on the tonsils
with inflammation of the larynx is diagnostic of diphtheria.
In scarlatina the tonsils are swollen, and are covered with

viscid, mucoid, and often yellowish secretion; and the occm'-
rence of a definite white patch would be generally regarded as
proof of a complicating diphtheria. In the earliest stages of
throat inflammation it may be impossible to say until the rash of
the one disease or the membrane of the other is seen. As to

the diagnosis between diphtheria and croup, one can at present
only speak with some hesitation as long as the question of the
relation and meaning of the two terms is uncertain. The point
comes before us only when the larynx is involved. Is a given
case of laryngitis dijihtheritic or not ? If there are patches in

the throat, if there is albuminuria, if the laryngitis has lieen

caught by contagion or transmits disease to another, and if it is

followed by paralytic symptoms, it is diphtheritic. With those

who hold that there is a non-diphtheritic lai-yngitis or croup, of

course the mere presence of membrane in the larynx or trachea,

wliich may not be known till after tracheotomy, does not show
diphtheria. Possibly the j)resence of specific micro-organisms in

such membrane may hereafter prove a safe guide to a diagnosis.

Diphtlieritic paralysis is distinguished by the nasal voice, the

return of liquids through the nose, the loss of visual accommoda-
tion for near objects, the wealaiess of the lower extremities,

and the absence of knee-jerk. In more advanced cases the

friends may mistake dysphagia for vomiting, and may misinform

the medical man.
Prognosis.—Diphtheria is a serious and often fatal disease, but

amongst purely pharyngeal cases it is much more often mild than

is generally stated. Extensive formation of membrane, spread of

the disease to the nose, rapid failure of strength, and feeble pulse

are of unfavourable prognosis, and the implication of the respira-

tory passages constitutes a special danger, which is only partially



DIPHTHERIA. 97

removed when tracheotomy has been performed. Death is quite

common, from puhnonary lesions, within the iirst fonr days after

traclieotomy. Paralysis is recovered from in the great majority of

ca.ses ; but may be fatal through failure of the intercostal muscles

or diaphragm, or by inanition from constant rejection of food.

Treatment.—This has to be considered as general and local.

The former nuist be supporting and stimulating. The patient

should be confined to bed, and good nourishing liquid food given

in small cpiantities frequently. The fever is not often so high as

to require special treatment
;
tonics, such as ferric chloride and

quinine, or the old combination of cmchona and ammonium car-

bonate, constitute the chief part of the internal medication, imless,

with a dilating heart and feeble pulse, a few drops of tincture of

digitalis sliould be desirable. With these, wine and brandy will

be eai'ly required, and in the severe cases must be freely given.

Local remedies are applied partly as palliatives, partly on the

view, supported by tlic discovery of micro-organisms, that the

membranous inflammation is the source of a general infection,

and that the removal of this will bring about a cure. For this

purpose, caustics and antisejjtics liave been applied, either to

the membrane itself or to the raw surface, after tlie membrane
has been removed by forcejjs. Among these, nitrate of silver

and hydrochloric acid, carbolic acid, and tincture of iodine

may be mentioned ; and pepsin, papain, and alkaline solutions

have been used as solvents to the membrane itself. But it is

not generally desirable to remove the membrane foi-cibly,

nor to apply powerful caustics. The more common api)lica-

tions are disinfectants and astringents, which, if they have
no specific influence on the lesion, may at least give tone to the
vessels of the part, moderate the inflammation, and prevent putre-
faction. Lotions of permanganate of potash (2 gr. to 5 j), chlorine
water, the liquor sodfe chlorinatse of the U.S. Pliarmacopceia,
the tincture of ferric chloride (5ss. to _^j), carbolic acid (2 gi". to

§j), borax or boric acid (saturated solutions), may be ai)])]ied

every four hours with a brush, or in somewhat stronger sohition,
used as a spray Avith Siegle's ai)i)aratus. A spray in freijuent use
at Guy's Hospital con.sists of carbolic acid, 120 grains ; iodine lini-

ment, 2 drachms; rectified spirit, 1 draclim ; water to 12 ounces.
Some cases have been treated successfully at the Evelina Hospital
by blowing a few grains of sublimed sulphur on to tlie inflamed
tonsils twice or three times a day. The laxative action of this
drug must not be forgotten.
When tlie nasal mucous membrane is involved, local treatment

is certainly necessary for the removal of the offensive and irri-
tating secretions. The nostrils should be syringed with dilute
disinfectant solutions, such as potassium permanganate and car-
bolic acid ; or these may be administered by the nasal douche.
When the larynx is attacked, the patient sliould lie subjected

to an atmosphere .saturated with moisture. Tn a small room it
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will be sufficient to use a bronchitis kettle, the steam from which
may fill the room. In a hospital the child is commonly placed in a
" steam-tent. ' Much relief is also sometimes given by a hot bath.
It is often advised to administer emetics, with the idea that the
false membranes will be detached in the effort of vomituig, and
it is common to give to a child a teaspoonful of vinura ipecacuanhai
evei'y c^uarter of an hour until vomiting takes place. The number
of cases in which any benefit accrues from this treatment is ex-
ceedingly small ; even three or four doses will sometimes fail to

cause emesis, and the children are often seriously depressed hy
the drug, so that I prefer to omit its use altogether.* If imjirove-

ment is not apparent in a few hours, tracheotomy should be per-

formed, and all the sooner if there is much sucking-in of the

chest, if the patient is drowsy, or becoming cyanosed, or if the

forehead is cold and clammy. Probability of success is greater

the earlier the trachea is opened ; and if a case is seen from the

first the above indications of carbonization should be anticipated,

and the operation should be done while the child is strong and of

good colour. Nevertheless, success sometimes follows under most
adverse circum,stances ; and especially it may be noted that the

existence of pneumonia should not deter one from opening the

trachea. Of the operation itself I need say nothing, but the case

is not forthwith converted into a surgical one by this proceeding.

Nearly always some improvement follows the operation ; the

child breathes freely and deeply, and sleeps tranquilly ; but it is

impossible to say the patient is safe until four or five days have

elapsed. Often within thirty-six or forty-eight hours the exuda-

tion has spread to the smaller bronchi, dyspnoea has increased,

and death occurs ; or in a somewhat longer time broncho-pneu-

monia has developed and proved fatal. Expectorants, such as

ainmonia or ipecacuanha in small doses, may now proA^e useful

;

and in cases with much discharge of membrane, its expectoration

has been facilitated by frequently spraying down the tube with

.solutions of carbonate of soda (20 grains to 1 ounce). Probably

the moisture has been as efficacious as the solvent. The time

for the removal of the tube has been a matter of shifting

opinion for some time, but I would at least urge that in diph-

theria a certain time must elapse before the laryngeal mucous

membrane is completely recovered—perhaps three or four days

—and that no attempt to keep out the tube .should be made

before that time.

Diphtheritic paralysis generally passes off in from two to tour

months. Rest, tonics, and electricity are desirable. In the more

severe cases, where swallowing becomes difficult, feeding by the

* In a child, about ten years old, whose throat I tried to examine with the

larvugoscope for diphtheritic laryngitis, the irritation of the fauces with the

throat-mirror caused her to expectorate two or three masses of membrane,

which completely relieved her for the time ; hut tracheotomy became neces-

sary three days later.
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nasal tube, or by nutrient enemata, or suppositories, may be

necessai'y.

CHOLERA.

Cholera is an acute disease, of which the principal features are

tlie profuse discharge of watery evacuations from the bowels,

vomiting, collapse, cramps in tlie calves and feet, and sui)pression

of urine. Two forms have been described : Cholera nostras vel

Europjea, and Cholera Asiatica vel Indica. The former appears

to be, in the majority of cases, an intense gastro-intestinal catarrh,

occurring sporadically, brouglit on by particular kinds of food, or

food in particular conditions of decomposition, &c. {see Enteritis)

;

whereas the latter, now commonly spoken of as true cholera, is

imdoubtedly a specific disease, communicable from man to man,
and occurring m epidemics, which have hitherto been always
traceable to the home of cholera in India. The extraordinary
fatality of cholera epidemics lias made of each occurrence in

different coimtries a historical event ; and the spread of the
disease can be traced from country to coimtry during the last

seventy years. There were severe epidemics of tliis disease in

the end of the eighteenth century in Pondicherry, French India,

and Madi'as ; but the history of cholera generally dates from
the fatal epidemic in 1817 at Jessora, where 10,000 deaths took
place in two months' time. The disease continued to be rife

during the next two or three years. It spread to the coast of
the Persian Gulf in 1821 ; in 1823, to Burmah, China, and
Orenburg in Europe ; it 18.30, it was felt in Persia and in the
large toAvns of Russia; in 1831, in Arabia, Egypt, Constantinople,
Poland, Silesia, and Prussia. In 1832, North-west Germany and the
British Isles were attacked. From England it crossed to France,
and from the Atlantic seaboard to the New World, where it

appeared in New York, Canada, and New Orleans. In 1833 it

reached Mexico, and thence seems to have been brought back
to Portugal, Spain, and Italy. Fi-om Italy it crossed to North
Africa in 1835.

The following two years it Avas again in Italy, and spread
northwards into Germany. In 1845 it was severe in India; it

attacked Ru.ssia in 1846, Constantinople in 1847, Prussia in 1848,
and London in 1849. England since tlien has suffered two epi-
demics : a very severe one in 1854, a milder and more restricted
one in 1866.

JEJtiology.—Cholera closely resembles enteric fever in the way
in wliich it is conveyed—that is, there is rarely, if ever, direct
contagion from man to man, as in scarlatina and small-pox ; but
the materies morbi is present in the dejections, and it is l)y means
of these contaminating water used "for drinking, cooking, or
washing, that its entrance into other individuals is effected.' It
is sufficient here to refer to the historical Broad Street Pump,
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Avliich in 1854 Avas the cause of a severe epidemic. The epi-
demic was stayed when the pump was padlocked; and it was
subsequently shown that the discharges from a patient, who had
contracted cholera elsewhere, had found an entrance into the soil

from which the pump-water was drawn. In 1866, the epidemic
in London mainly affected the eastern portion, supplied with
water by the East London Waterworks. A reservoir belonging
to the water company was foimd to have been contaminated with
sewage materials, filtering through the soil from a leaking sewer
pipe ; and this sewage was infected with cholera by tlie dejec-ta
of a patient, previous to the general outbreak. The spread of the
disease in IntUa is often determined more or less by the direction
of the rivers.

Although, in India, the Sepoys living on the lower levels are
less susceptible to it than the hill tribes, m epidemics affecting
Europeans and others, it makes but little distinctions of sex, age,
or condition. It is rare, but occasionally occurs, at high altitudes.

Summer and autumn are the most favourable seasons ; and it is

promoted by alternating dry and wet weather, and checked by
protracted drought or excessive rains. Its spread is stoj)ped by
cold, but it will survive the wmter, and break out again in the
spring or summer. Individual predisi)osition is shown especially

in poverty, malnutrition, and clu'onic alcoholism ; and the bad
influence of excesses of diet has been noticed in the frequency
svith which people have been attacked on Monday or Tuesday,
obviously as a result of the Sunday's feast.

As a rule, one attack of cholera is i^rotective against a second.

Course and Symptoms.—The incubation is mostly from two
to three days, but may be a week or two

;
exceptionally it is less

than two days. There is frequently a prodromal or in-emonitory

stage of diarrhoea, or in the absence of diarrhoea the patient is

depressed and micomfortable, and complains of headache, vertigo,

noises in the head, or oppression at the epigastrium ; and this stage

lasts from one to two or three days. Then the patient is seized

with violent diarrhoea, and the discharges soon lose all biliary

colourmg matter, and look like whey, or water in which rice has

been boiled {rice-^uater stools). These are neutral or slightly

alkaline, of sp. gr. 1006 to 1013, containing much sodium chloride,

and some albumen. If allowed to stand they deposit a finely

granular whitish-gray sediment, consisting of epithelium, shreds

of tissue, triple phosphates, bacteria, threads of alga?, and blood-

corpuscles. Sometimes the stools have a puddsli tinge from

slight admixture of blood. The purging is accompanied by

borborygmi and gurglmg, but by little pain or griping. After

one or more hours of purging, vomiting sets in ; at first food is

ejected, then a whey-like fluid, like the intestmal discharges.

The vomiting is easy, often a mere regurgitation. The ])atient

suffers from anorexia and thirst, the tongue is white and may
become dry, the epigastrium is sensitive to pressure. About
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the same time, in the majority of cases, there arc severe and

extremely paintul cramps in the calves of the legs, m the feet,

and less often in the hands and trnnk. Soon the patient smks

into the stage of collapse, or the ahiide stage. The surface of

the body becomes cold and livid, the hands and feet, face and

nose are pinched and blue, the eyes are sunken, and the breath

is cold; the axillary temperature falls 4° or 5° below the

normal, while in the mouth it may be even lower (79° to

88°, Goodeve). On the other hand, in the rectum and vagina

it has been found to be 102° or 104° during cholera collapse.

In severe and fatal cases the eyes become dry, and the cornea

cloudy. The pulse is small, thready, almost imperceptible,

numbering from 90 to 100. Itesjiirations are short and (|uick,

from 30 to 40 in the minute. There is great muscular prostra-

tion, but the patient is restless, throwing his limbs about;

the voice is hoarse, or sinks to a whisper (mr cholcrica), or

only the lips are moved in the atteni])t to speak. Tui-ging

often ceases during collapse, l)ut vomiting continues. The
urine becomes scanty, and is often entirely suppressed— a condi-

tion which may begin (piite early, and last thirty-six or forty-

eight hours. The patient generally retains complete conscious-

ne.ss, though lying apathetic and indifferent, except when
aroused by the pain of cramp. This stage begins six or seven
hours after the iirst symptoms, and lasts twelve or twenty-fom*
hours, when the patient may die without rallying. Sometimes,
indeed, the stage of collapse may set in at once, and the
patient may die before any purging has taken place.

In cases that survive the collapse, there is a gradual rise of

teniiierature, the skin begins to regain its natural coloiu-, and
loses its shrunken appearance, tlie cramps and restlessness cease,

the pulse improves, and may become slower than in health, urine is

again secreted, but contains less urea than normal, and frequently
alliumen and casts. The face becomes congested with patches of

dusky redness : the conjunctivaj are injected. This is described
as the stage of reaction, and goes on to recovery. The tem-
perature is not generally above the normal, Init there may be
slight pyrexia, and with this a rash, erythematous, roseolous, or
urticarious, which commonly begins on the hands, backs of the
foi-earms and feet, and spreads to the trunk (roseola cholerica). It
appears at the end of the iirst week, or in the second week, and
lasts from two to four days. Sometimes the reaction is imperfect

:

either a relapse occurs with purging, vomiting, collapse, and even
a fatal result ; or diarrha?a continues, or vomiting or sleei)less-
ness. Another serious condition is the so-called cholera-Ujphoid,
Avhich occurs about the end of the iirst week. There is gi-eat pros-
tration, with headache, flushed face, coated tongue, loss of appe-
tite, nausea, or vomiting; the bowels may be loose or confined.
Vertigo is frequently complained of, and the patient becomes
drow.sy or comatose. The temperature rises to 100° or 101°,
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the pulse is weak and small, aud there is mild delirium at night.
The urine is albuminous. Goodeve descriljcd rigidity of the
muscles, resisting attempts to open the moutli or straighten a
limb. Lebert says convulsions are rare in children, but trismus
and tetanus are met with in adults. The condition lasts from
two to nine days, ending m recovery, or death l>y coma. It has
commonly been attributed to uraemia.

Complications.—The following have been observed, during
the typhoid stage, or during convalescence :—broncliitis, pneu-
monia, or plevu'isy

;
diphtheritic inflammation of the pharynx and

larynx, bladder, and female genitals
;
parotitis

;
gangi'ene of the

scrotum and j)enis, or of the nose
;
opacity and ulceration of the

cornea from exposure during tlie stage of collapse ; and lied-sores.

Varieties.—Ai^art from differences in the severity of the pro-

nounced disease, the only varieties that can be described are two
milder forms of disease wliich occur during cholera epidemics,

and are no doubt due to the same cause. One is called

choleraic diarrhoaa, the other cholerine. The former begins sud-

denly, after exposure to cold or some error m diet, with profuse

diarrhoea, the motions being painless, aliimdant, fluid, of yellowLsh

or yellowish-brown colour, containmg epithelium, triple jihcs-

X)hates, and bile constituents. There are two to six or eight

motions in the day, and they are attended with borborygmi,

sometimes with cramps of the calves. The diarrhoea lasts a few
days to one or two weeks.

Cholerine is much more like the severer attacks. It occurs

suddenly and unexpectedly, vomitmg accompanies the purging,

the motions often become colourless, and there may be cramps,

some cooling of the extremities, scanty urine, and albuminuria.

Recovery is slow.

It is said that either of these varieties may pass into the true

cholera.

Pathology.—Decomposition proceeds slowly in those dead of

cholera, and rigor mortis persists a long time. The right side of

the heart is often distended with blood, the hmgs are engorged

with blood, and the mucous membrane of the trachea and large

bronchi is congested. There is often purulent mucus in the

minute bronchi, and in cases dying in late stages there may be

hasmorrhagic mfarcts. The intestine contams in earlier stages

rice-water fluid, m later stages litiuid of a more greenish colour.

Peyer's patches and the isolated follicles are swollen and pro-

minent, and yield on puncture a whitisli-gray fluid, Avitli fine

granules, and cell-nuclei. Later they become shri^•elled, or

abraded. The spleen is small. The ki(hi(-ys are large, and show

proliferation of the epithelium and cloudy swelling. Later on,

casts form in the tubes, the organs become paler, and fatty

degeneration takes i^lace. ^. e

Of the greatest interest at the present day is the question ot

the relation of cholera to micro-organisms. Lebert long ago
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formed the opinion that there must be a cholera germ ; but it

-was only in 1884 that Koch asserted that he had discovered a

bacillus, which he believed to be the real cause of cholera. This

organism, familiar as the comma-bacillus of cholera, but probably

a spirillum, is found in the rice-water evacuations, and the con-

tents of the intestine after death : it is a little shorter than the

tubercle-bacillus, slightly curved, somewhat thicker in the middle

than at the ends. It can be cultivated in the usual media ; and
inoculated into animals in particular ways it has produced
diseases, which are regai-ded by Koch and his supporters as

being sufficiently like cholera to prove that the disease has been
actually conveyed. But this conclusion is not accepted by all.

Professor Klein, while pointing out that comina-.shaped bacilli

have been found under other conditions than cholera

—

e.g., in

guinea-i)igs' intestines, in human saliva, and in the discharges

from diarrhoea and dysentery, thinks that it cannot be regarded
as proved that the comma-bacillus is the real cause of the dis-

ease. Tlie bacilli, by some Avho accept them as the cause of

diolera, are regarded as giving rise to a poison, Avhich operates

ui)on the organism
;

l>y others as acting through the nervous
system, by irritation of the terminal fibres in the intestine. It

is noteworthy that the bacilli have not been found in the blood,
or in any tissue of the body except the mucous membrane of
the intestines, and not constantly there. "With regard to the
connexion between the various .symptoms little can be said. Dr.
Fagge regarded the collapse as being due to an influence from the
solar plexus exerted simultaneously upon the heart and the
peripheral arteries. The suppression of urine is iirobalily only a
result of the failing circulation.

Diagnosis.—Cholera, in its milder forms, may be exactly sinni-
lated by the .severer kinds of diarrhoea from ga.stro-intestinal

irritation—the more .severe the irritation, the greater the ten-
dency to collapse, prostration, scanty urine, and loss of colour in
the motions. Arsenical poisoning, producing similar .symptoms,
has been also mistaken for cholera.
Prognosis.—Tlie mortality in epidemic times varies from 40 to

60 per cent. It is more fatal to the very young, and to the aged

;

to those who are in ill health, debilitated by inisufficient nutri-
ment, or bad hygienic conditions, or the subjects of chronic
alcoholism. The unfavourable .symptoms are profuse and violent
discharges, rapid prostration, with much cyanosis, .shrivelled
and cold skin, profuse cold per.spiration, and absence of pulse at
the Avrist.

Treatment.—Propki/lactic.—It is now well understood that
cholei-a epidemics are spread mainly, if not always, l)y the dis-
charges from the stomach and intestine, infecting the air, food,
or water supply, and rarely l)y direct contact. If a case is
imported into a country or district hitherto free, the gi-eatest
care must be taken to prevent absolutely any possil)ility of the



104 SPECIFIC INFECTIOUS DISEASES.

discharges contaminatmg the water supply, or being conveyed
on clothes, or in any other way to other persons. Tlie more
perfect the sanitary arrangements, with reference especially to
water supply, drainage, and the removal of sewage, the less
likely is this to take place. In all these respects cholera and
typhoid fever are precisely the same. In the "Precautions
against Cliolera," drawn up hy Ur. Buchanan, the medical officer
of the Local Crovernment Board,* he points out, firstly, that
any choleraic discharge, cast Avithout previous thorough disin-
fection into any cesspool or drain, has a faculty of infecting the
excremental matters with which it there mingles, and pr()l)al)ly

more or less the eifluvia which those matters evolve
;
secondly,

that the infective power of choleraic discharges attaches to
whatever bedding, clothing, towels, and like things have l)een
imbued with them, and renders these things, if not thoi-oughly
disinfected, capable of spreading the disease to places to which
they are sent ; and thirdly, that if by leakage or soakage from
cesspools or drains, or through reckless casting out of slops and
washwater, any taint of the infection gets access to wells, or
other sources of drinking water, it imparts to enormous volumes
of water the power of propagating the disease. The above in-

dicates tlie direction in which one should act : disinfection of

the discharges, and of everytliing soiled with them, and con.stant

watchfulness to avoid possible contamination of water, as Avell

as au' and food supply. Cleanliness in every way lielps in this

respect. Quarantine, as understood on the Continent, has long
been disti'usted l)y English autliorities, and the regulations
issued with regard to vessels entering I5ritish ports only pro-

vide for thorough inspection l)y the medical officer of health,

who has to see that sucli means arc taken liy disinfection of the

A-essel, and by the removal and detention, under proper treatment,

of any that may be snffermg from cholera, as Avill preverit its

spread to liealthy individuals.

Prophylactic treatment Avas attempted in another foi-m in tlie

recent Eurojiean epidemic (1884 and I880), namely by inoculation

of healthy individuals Avith cultivations of the cholera-bacillus. A
Spanish physician. Dr. Ferran, folloAving on the lines of Professor

Pasteur's successful inoculations of sheep Avith attenuated Airus of

anthrax, used a prepared liroth, containing the bacilli of Koch,

I)reviously attenuated by successive cultivations. This Avas in-

jected under the skin of the back part of the loAver third of the

arm. As a result the subjects of it had a bruised feeling in the

arm, Avith malaise, a.slight fevCr, lasting alwut tAventy-four hours;

in some Avomen and susceptilile persons there Avere intense pain

in the arms, famtness, vomiting, and diarrhoea, Avith cramps in

the extremities, thirst, and decided fever. These disappeared in

tAventy-four hours, leaA^ing only some prostration.

* Fifteenth Annual Eeport, 1886, p. 107-
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Several thousand people were inoculated in this way, and,

according to the statistics published in the Spanisli medical
papers,, the results were highly favourable—^the proportion of

persons affected, as well as the mortality, being very much less

among those inoculated than among those Avho were not. A
commission appointed by the Spanish Government reported that

the disease was indeed true cholera, that Dr. Ferran's cultivations

contained Koch's bacillus, and that the inoculations were not
dangerous. A French commission was less easily satisfied. Dr.

Ferran declined to assist them in their inquiries, but so far as

they could see, his methods and apparatus were inadequate for

the end in view ; and in reference to the published figures, the
commission states that the vital statistics of the large towns in
Spain are not to be trusted, and that the deaths from cholera
were haliitually suppressed.

Curative.—It has been the general practice to treat with
opiates and astringents the diarrhoea Avhich is prevalent during
epidemics of cholei-a. But these are of no good in the pro-
nounced stages of the disease itself ; and excessive medication
in any form may do harm, since whatever is introduced into
the stomach will either be vomited again, or will lie unabsorbed,
from the inactive condition of the circulation. Even stimulants,
such as brandy and water, ammonia or ether, must be given in
small quantities and with caution. Some relief may be obtained
from sucking ice, or taking small quantities of ice-cold water or
of effervescing draughts. Sevei-e cramps may be treated by
small doses of mor])liia subcutaneously, or by gentle friction
with chloroform or stimulating liniments. Cold compresses Avill

relieve the pra^cordial distress. The condition of collapse must
be met by supplying heat by means of warm blankets, and hot
bottles to the feet, or the sides of the chest and thighs. At
the London Hospital, in 1866, some patients were immersed
in baths of from 98° to 104° Avith apparent benefit. The intra-
venous injection of saline solutions has appeared to do good in
some cases of profound collapse, but the improvement is gene-
rally of very short duration, and many regard the practice as
useless.

In the stage of reaction, the patient should be kept cool;
diarrhoea, if it continues, may be checked by opiates or astrin-
gents

;
the vomiting, by effervescing draughts or by opium.

Light, nutritious food should be given frequently in small quan-
tities. ^\ith much vomiting it may have to he given per rectmn.
Continued suppression of urine will recpiire small'doses of salines,
and counter-irritation or cupping-glasses to the loins.
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PLAGUE.
In the middle ages this term was used to designate any severe
or fatal epidemic, but as noAv understood its meaning is restricted
to one particular disease, the ]3ubonic, Oriental, or Levantine
plague. Tliis is an acute febrile disease, attended l)y swelling of
the lymphatic glands in the groin or other part of the body, and
sometimes by carbuncles. Its history can be traced back to the
second century of the Christian era, but the first gi-eat epidemic
in Europe, the plague of Justinian, occurred ui the sixth century.
Epidemics were frequent in the middle ages ; hut since the
middle of the seventeenth century, when the celebrated i^lague
devastated London (1665), epidemics have gradually become less

fretjuent in Europe, and in the iirst third of the present century
were confined on this Continent to the easternmost portions of the
Turkish Empire. In 1841 they ceased in Europe, and Asia and
Africa were free a few years later. In 1853, however, a fresh
outbreak occurred in Ai-abia, and other epidemics have appeared
at intervals of a few years in different parts of Asia and North
Africa, until 1878-79, when it again invaded Eurojie, attacking
some villages on the banks of the "S^olga.

Doubts are entertained as to the connexion between plague and
the Black Death of the fourteenth century. Tlie latter was dis-

tinguished by severe pulmonary complications, witli hajmoptysis
;

and it is regarded by some as liaving been a distinct disorder.

Muhdmari, the pali or Indian plague, and the plague of Yunnan,
in Western Cliina, are probably only varieties of the Oriental

plague.
etiology.—The plague is a .specific disease communicable

from man to man, and it has generally been credited with

being directly contagious. This view was maintained by Netten

Eadcliffe, though Liebermeister regards it as belonging to the

class of miasmatic contagious diseases, like cliolera and enteric

fever. In any case its spread is favoured by all those conditions

which are so prejudicial in the case of other fevers, namely over-

crowding, deficient ventilation, accuinulation of sewage and other

filth about dwellmg-houses, and the pollution of air and water

supply. The season of the year and climate have an influence,

but apparently not the same in all covmtries: very great heat

seems to have checked the disease with more certainty than cold.

It ceased in Mesopotamia and Egypt during the hottest weather,

and it has never appeared in Nubia, where the heat is greater still.

The disease attacks all ages up to fifty, after Avhich year it is

much less common. One attack confers a relative innumiity from

others.

Sjnmptoms.—The incubation period is from two to seven days.

The disease then begins with lassitude, weakness, headaclie, ver-

tigo, shivering, soon followed by febrile reaction. Sometimes in

this stage of invasion the patient is in a peculiar absent condition.
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with staggering gait and tremulous speech ; or he is seized with
indefinable fear and restlessness ; or there may be nausea, vomit-

ing, or diarrhoea. The fever is generally high, the temperature
from 102° to 104°, or in the worst cases over 107°, the ijulse

from 100 to 130. The tongue, at first moist and white, becomes
dry and brown, and a tyi^hoid condition may supervene Avith

delirium or coma, sordes on the lips and teeth, failing pulse and
cold extremities. In the Volga epidemics, the urine was scanty or

suppressed. After one, two, or three days' fever the local signs

show themselves in the formation of glandular swellings in the
groins, axilla?, or neck. Mostly only one group is swelled, and
generally it is the inguinal glands that are affected. The swelling
may ho as large as a hen's egg, is attended with severe pain, and
if the patient survives may suppurate about the seventh day.
About this time also lioils or carbimcles may appear, but they
are not very frecjuent

;
they occur on the loAver extremities, the

buttocks, or the back of the neck. In the severest cases petechiie,
or larger subcutaneous haemorrhages, appear shortly before death,
either distributed genei-ally over the body, or more marked in the
neighbourhood of the enlarged glands. Death takes place mostly
before the sixth day. In cases that recover convalescence begins
from the sixth to the tenth day, but may be much protracted' by
suppuration of the glands.

Sequelae.—Furuncles, pneumonia, dropsies, partial paralyses,
and mental disturbances are mentioned as sequelae.

Varieties.—Netten Radcliffe described a larval or abortive
form in which the l)uboes appear without any feverishness, but
either suppurate or more often subside in about fourteen days

;

and a very severe, or fulminant form, in which patients are struck
down and die in a few hours. Some such cases, occurring on
the banks of the Euphrates in 1873-1874, were characterized by
intense fever, and vomiting of blood.
The mortality has always been very gi-eat, reaching 40, 50, or

even 80 per cent. In the early period of an epidemic nearly
every case is fatal.

Morbid Anatomy.—The enlarged lymphatic glands are found
to be inflamed, and generally red or violet in colour, and soft or
jelly-like in consistence. The internal glands m the same neigli-
liourhood are involved; thus the pelvic glands with inguinal
buboes, or the mediastinal glands with buboes of the neck. Tliere
is often hajmorrhage in the connective tissue around the glands.
The spleen is large, soft and dark, and there are ecchymoses of
tlie mucous or serous membranes, and sAvelling of the kidneys
with extravasation into their sul)stances and into the sur-
rounding cellular tissue.

Treatment.—Tins may, as in the case of other epidemic
diseases, be divided into prop/iylactic and curative. The former
mcludes the improvement of sanitary conditions both of the indi-
vidual and his surroundings, the isolation of any patient suffering
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from the disease, and the disinfection of liis clotlies, 1)edding, &c.
Cnrative treatment is, at the best, unsatisfactory. Quinine and
carbolic acid liave been used internally in recent epidemics, and
leeches and mercurial fiictions have been applied locally. ]?eyond
this it must be symptomatic—the hyperpyrexia, collapse, thirst,
&c., being dealt with as m other acute specific diseases.

SYPHILIS.

Syphilis, or The Pox, is a specific infectious disease, conveyed
by inoculation, and producing successively a lesion at the seat
of inoculation (primary lesion) ; lesions of the skin, mucous
membranes, and other parts after an interval of some months
(secondary lesions)

;
and, after one or more years, deeper lesions

of the skin, bones, muscles, and viscera (tertiary lesions). It can
be transmitted from parents to children, and then takesOn forms
which differ in some iiarticulars from the disease acquired in

the usual way.

ACQUIBED SyPHIIJS.

Tliis is, as a rule, communicated during sexual intercourse, the
delicate ex)itheliura of the mucous membranes brought into con-
tact allowing of the easy transmission of the virus, which is no
doubt particulate in its nature, though hitherto nothing certain

is knowi beyond this. Cracks or abrasions of the mucous mem-
brane do not seem to be necessarj', though they undoubtedly^

must favour tlie reception of the poison. Syphilis may be also

transmitted in other ways—for instance, in the act of kissing,

liy smoking i)ipes previously used by syphilitic persons, or by
contact of syphilitic sores or secretions with the abraded finger

of the medical man. As a result of sexual intercourse, the

inoculation takes place commonly, in the male, on the glans

penis, or prepuce ; in the female, on the vulva, labia, or vaginal

mucous meml)rane. After inoculation there is usually a period of
inciibntion, which varies from two to four or five Aveeks, and during

which no change whatever may lie observed. Then appears a small

red itching papule, which gradually enlarges in all directions like

a flat liutton, and becomes very hard. The surface is ch-y, or scaly,

or superficially ulcerated and covered with a crust of dried secre-

tion. This condition of induration, which is most important, is

reached in a week or ten days from the first appearance of the

papule ; and the lesion is now Icnown as the liard, indurated, or

Himterinn chancre. On the mucous membrane the lesion may be

scarcely so well marked ; it begins as a vesicle with a red base,

the vesicle breaks, and forms a sliallow ulcer, the floor of which

liecomes indurated. In the course of time, and it may be some

months, the induration gradually disappears, the ulcer heals, and

a patch of pigment is left behind for a while. Though this is
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the typical course of the primary lesion in syphilis, this poison

is often produced or is present in a lesion of a different character

—the soft chancre. It begins as a pustule, Avhich breaks in two

or three days, and forms a deep, irregular ulcer, which has no

hard base, and secretes pus freely. This pus is inoculable in

the neighbourhood, and such soft sores are frequently multiple,

whereas the hard chancre is generally single. The soft chancres

are venereal in origin, but may be produced by other causes than

syphilis
;
nevertheless, tliey do sometimes contain the syjihilitic

l)oison, and all the later results of constitutional infection may
then follow without the occurrence of any induration. As a

further complication of this stage, it should be mentioned that

hard sores may, by the irritation of caustics, be made to sup-

purate freely, so as to simulate soft sores. During the first stage

of syi^hilis, the i)oison is transmitted to the glands of the groin
;

these become indurated, and slightly enlarged, but remain freely

movable upon one another, without adhesion or reddening of the

skin, and do not, as a result of the hard chancre, undergo
suppuration.

Secondary Symptoms.—-These are noticed from four to six

weeks after the stage of induration of the chancre, and may
continue to appear at any time uj) to twelve months. The most
constant are certain eruptions on the slcin {sijphilodermia, sypJdlide),

faucial inflammation, and enlargement or induration of lymphatic
glands ; others are febrile reaction, pains in the temples, back, or
limbs, swelling of the joints, iritis, and falling of the hair.

JEruptions.—Important differences are to be noted between the
early or secondary rashes, and the late or tertiary eruptions. The
former are generally abundant, affecting a large part of the body,
trunk, or face, and symmetrically arranged ; the separate ele-

ments are more or less discrete ; the lesions are superficial, do
not ulcerate, and leave no scars. The latter are few, scattered,
unsymraetrical, often affect the deeper layers of the skin, form
considerable ulcers, which are followed by scars ; sometimes
even, as in lupus, scars are formed without preceding ulceration.
The elementary lesions (see Diseases of the Skin) of early syphi-
litic rashes are vei'y variable : they may be macuUe, iJapules,
nodules, scabs, vesicles, or pustules ; and the lesions are not
unfrequently mixed in the same cases, constitutiag the feature
of polymoiphism.
The most common form of "secondaries" is the macular syphi-

hde, Avhich forms dusky pink, or reddish-brown spots, pretty
thickly grouped so as to form a mottled rash on the face, chest,
back, and limbs. It is very variable in its duration, but may
persist some weeks. It does not itch. Other forms are a folli-
cular syphilide, consisting of small papular elevations, with a
hau- in the centre of each ; a papular syphilide, with elevations,
flat, or hemispherical, or more prominent still, so as to form
nodules or tubercles, which come out in crops, ii-regularly over
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the whole body, or grouped in clusters
; aimstular form, in which

successive crops of pustules occur, and are often accompanied by
fever, the pustules drying up into brown or greenish scabs, and
leaving behind slight scars ; a squamoics form, wliich differs from
ordinary psoriasis in the scales being less thick or sliiny, in the
coppery tint of tlie rash generally, and in the patches not being
seated on the knees or elbows, or specially on the extensor sur-
faces

; a vesicular and a pujinentanj form, both of wliich are rare.
As a special form of papule may be mentioned the mucous
patches {plaques muqueuses), or flat, Avarty gi'owths which occur
about the genitals, perineum, and anus, in the axill89, groins, and
imder the l)reasts, and at the angles of the mouth, in any place,
indeed, where the skin is thin and constantly moist. They are
often rather extensive, witli well-defined edge, moist sm-face, and
dirty-gray secretion.

Sore Throat—Coincidently with the rash, or even before it,

the throat becomes affected ; there is a dilfused redness of the
fauces, with enlargement and excoriation of the follicles ; but
the most characteristic feature is the swelling and symmetrical
ulceration of the tonsils. Tlie ulcers are often kidney-shaped,
superficial, with grayish borders, painless, and not of very long
dm'ation. Sometimes, however, the tonsillar ulcers are much
more persistent, extend to the soft palate and mada, have briglit

red edges, and are covered with a yellowisli-gray secretion, the
removal of which is followed by bleeding. Other changes in the

mouth in the secondary stage are white spots, like those pro-

duced by the application of nitrate of silver, mucous patches on
the tongue or cheeks, bald patches on the tongue from the

destruction of the papillae, or enlargement of the tongue, which
is of a bright red colom-, with hypertrophied papilke, or irregular

prominences, and deeiJ sulci between tliem ; this last condition

is aggravated, or in part caused, by excessive smolcing.

The lymphatic (/lands are enlarged, especially in the gi-oins,

above the inner condyles, and at the back of the neck. The
fever of constitutional syphilis is often entirely absent, or it is

represented by no more than a slight malaise or indisposition

preceding or during the outbreak on the skin ; and in a small

number of cases there is very distinct intermittent or remittent

pyi-exia, the temperature highest in the evening; and it may
last for some weeks. The hair may come off in considerable

quantities from tlie scalp, as well as the surface of the body and

limbs ; but it is not common for complete baldness to occur.

The nails are sometimes affected in tlieir nutrition also. Tlie

periostitis of secondary syphilis is sliglit : pains and tenderness

are felt in the tibia), skull-bones, or clavicles, but tliey are of

short duration, and nodes do not generally form as in the

tertiary stage. Transitory swelling of the joints also takes

place.
. «. .

The most common affection of the eye is intis ; it usually affects
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one eye before the other ; the symptoms are photophol)ia and
pain, with ciliary congestion, irregular pupil, obscured iris, and,

in severer cases, nodules of rust-coloured lymph and blocking of

the pupil. Iritis occurs from three to six months after contagion

;

at a later period still, but withm the Umit of secondary symptoms,
there may be diffuse retinitis or choroiditis.

Tertiary or Late Symptoms.—These appear first from one

to two years after contagion, and may continue to break out for

ten or fifteen years or more. Nevertheless, there is no hard and
fast line to be draAvn between the end of the secondary period

and the beginning of the tertiary stage ; the symptoms proper to

each may occur within the time-limits of the other. On the

other hand, some authors (Hutchinson, Fagge) speak of inter-

mediate symptoms, which, though partaking of some of the
characteristics of the tliird stage, occur at a comi^aratively short

interval (about twelve months) after contagion. Mr. Hutchmson
mentions scaly or peeling patches on the palms of the hands
{jjsoriasis palmaris)

;
enlargement of the testis with perhaps

nodular deposit in the epididymis ; choroiditis and retinitis

;

nervous symptoms, some of whicli are due to disease of the
cerebral arteries; and transitory visceral changes, not due to

gumma—for instance, enlargement or tenderness of the liver

and spleen, with failure in the blood-making process, slight and
temporary albuminuria, and symptoms of impending lung mis-
chief. The tertiary stage itself is characterized by certain late
eruptions on the skin, by periostitis and nodes on the bones,
and by growths in the subcutaneous tissue, muscles, meninges
of the brain, spinal cord, and viscera, especially the liver, spleen,
and testis.

Late Syphilides.—The special features of these have been
already mentioned (p. 109). As in the early rashes, there may
be considerable variety, and the rash may consist of maculte or
scaly patches, but the most characteristic is a dusky red, infil-

trated patch, forming a circle or broad band curved in a half
circle or horseshoe

;
part of the surface is covered with a broAvn

or greenish scab, beneath which are deep ulcers with sharply cut
edges. The lesion spreads in serpiginous lines by the formation
of fresh infiltrations or nodules, which in turn ulcerate, while
the old ulcers heal and leave scars surrounded by deeply i)ig-
mented skin. Sometimes such nodules will sub.side, and leave
scars even without ulceration, and altogether there is a general
resemblance to lupus.* Ultimately large, irregular patches, of
several inches in diameter, may form, and they are freciuent on
the knee or thigh, shoulder, forearm, face or neck. Sometimes
much deeper infiltrations of the subcutaneous tissues occur.

iv-*i'^^®
name "syphilitic lupus " is in use, but it does not seem desii-able

that any syphilodermia should he named dii-ectly after the skin diseases
which are not syphilitic. Macular, papular, pustular, ulcerating syphilide,
are better names than syphilitic roseola, lichen, acne, or lupus.
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The growths in the viscera and other parts, which are so charac-
teristic of the later stages of syphilis, are Icnown as gummata.
They consist of a substance like granulation tissue, Avith a varying
proportion of cells. In early stages they arc grayish, gelatinous,
transparent

; but the cells undergo fatty change, and caseation takes
place, so that the centre becomes yellow, and the circumference
developes into fibrous tissue, whicli contracts like that of a scar.
Sometimes gummata break down completely, and suppuration,
with destruction of the tissue in which they are situated, takes
place

;
thus, caries and necrosis not unfrequently follow nodes on

the bones. In the liver, gummata form large, more or less
uniform, yellow nodules; or a yellow caseous mass lies m the
centre of a fibrous cicatrix, or nothing is left but the fibrous
cicatrix, with consequent depression and puckering of the organ.
In the testis, gummata also occur ; but this organ is often com-
pletely atrophied by the development throughout of dense fibrous
tissue, without any local nodular growth being -\-isible. For the
clinical results of these lesions, the reader is referred to the
diseases of different organs. It will be sufficient here to say that
gummatous periostitis, or nodes, occur especially along the an-
terior surface of the tibia, on the frontal and parietal bones, and
the clavicles. The patient suffers from pains which are worse at

night, and there may be found, on the affected part, flat, roimd
prominences, from half an inch to an inch in diameter, soft, or

even fluctuating, and very tender. This is not necessarily a sign
of pus being present, as quite distmctly fluctuating nodes may
entirely disappear under treatment. Several disorders of the
nervous system are referable to syphilis : some, like hemiplegia,
are due to syphilitic disease of the arteries; others, like nerve
paralyses and localized convulsions, to gummata on the svirface of

the brain and the roots of nerves
;
others, again, are only through

the history traceable to syphilis, since the changes that imderlie

them are neither gummatous nor of a kind different from what
occasionally happens under other circumstances—such are loco-

motor ataxia, different forms of ophthalmoplegia, and general

paralysis of the insane. The mucous membranes are affected

with deep-seated destructive ulcerations, such as we see in the

mouth, destroying the uvula and soft palate, with adhesion of

the remainder to the pharynx; or in the trachea, bronchus or

rectum, leading to stricture or stenosis of these passages.

Lastly, late syphilis is one of the causes of the lardaceous

degeneration, even without the existence of any suppm-ation.

Course and Termination.—The extent to Avhich the disease

developes varies considerably, and is largely mfluenced by treat-

ment. Thorough treatment in the early stages may entirely

prevent the occurrence of late symptoms; and the secondary

symptoms may be avoided or rendered extremely mild by

industrious treatment when the primary lesion is first recog-

nized. The disease has no tendency to be fatal in the first two
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stages, but in late syphilis, the gummata may act like other

tumours, and liring about a fatal result by direct interference

Avith function, especially in the brain and meninges. Death

also results from syphilitic disease of the arteries, bronchial

or rectal stenosis, periostitis, necrosis or pya?mia, and from
lardaceous disease of the liver, spleen and kidneys.

Contagion.—It has been already shown how the poison

usually iinds access to the liody, but it is important to know how
long an individual suffering from syphilis continues to be con-

tagious, and in what ways, other than by sores on the genitals, the

poison may be conveyed. The primary and secondary lesions

are contagious, and the l)lood, during these periods, contains

the virus. On the other hand, it seems clear that the normal
secretions—saliva, milk, .sweat, and semen—do not contain the

virus in sucli a form that it can be inoculated into al>i'asions,

though it will 1)0 seen that l)y means of the semen the foetus may
be infected most completely. Tlie tertiary lesions are not con-

tagious, and probably the blood at that stage is innocuous to

other persons. An important point in the history of syphilis is

the immunity it confers upon the sufferer from fresh infection

;

just as in the acute exanthemata (scarlet fever, &c.), the disease,

once acc[uired, protects from a second attack. But instances are

recorded in Avhich, after a long interval, a fresh primary sore, and
fresh .secondaries have apiieared, and here we must suppose the
protective influence has died out, as it does rarely in the acute
diseases referred to.

Diagnosis.—From a medical point of view it is the recognition
of the late syphilitic le-sions that is most fre<[uently re([uired, and
help is commonly sought in the foi-mer history of the patient.

The points likely to be remembered are the occurrence of a
definite sore other than mere gonorrhoea, the rash, the sore
throat, and the falling of the hair. AVhether the sore was of the
hard or soft variety may be unknown to the patient. But since,

as we have seen, the poison of syphilis may lie in a soft chancre, the
admission that a sore has been experienced, though not proving
syphilis, still leaves it possible. The patient may be able to give
consistent accounts of the rash, or of the ulcerated sore throat.
In married women much reliance is often placed upon the
previous occurrence of miscarriages

; but it must not be forgotten
hoAV frequent are miscarriages under quite different circum-
stances, and how one miscarriage, from whatever cause, is

liable to be followed by others.

Search .should be made for scars of the original sores on the
penis in men, for scars of tertiary lesions on the skin and in the
throat, for nodes on the tibia; and skull, for hardness or atrophy
of the testes, and for evidences of lardaceous disease, in the size
of the liver and .spleen, and in the existence of albuminuria.
Treatment.—Mercury is the drug, which by universal consent

is allowed to liavc the most powerful influence in the treatment
8
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of syphilis. If given with sufficient persistence from the first,

it rapidly diminishes the induration of the primary chancre,
and it staves off, or considerably modifies, the secondary lesions.
Similarly, it lessens the severity and freciuency of the outbreaks
of tertiary symptoms, if it is continued for some time after
the cessation of the secondary lesions. The most desirable
method is to give the drug in such doses that it may be con-
tinued day after day, and week after week, without inconvenience
to the patient. That is, in short, that it must not be allowed to
cause salivation. It may be given in many forms, but, for the
above reasons, the milder are preferable. The more usual are the
perchloride in doses of ^ to ^ gram (60 to 80 minuns of the
li(|uor), three or four times a day, and hych'arg. cum crct. (gray
powder) m doses of 1 or 2 grains with the same frequency.

Mr. Hutchinson prefers 1 grain of gray powder, with a gi'ain

of Dover's powder, if necessary ; to be given every six, four, three,

or two hours. The drug may also be administered by the skin.

A small quantity (half a drachm) of unguentum hydrargyri is

rubl)ed into the thm skm of the axilUe and groins daily, each
axilla and each groin being successively used for this purpose.

Or the calomel vapour hath or calomelfimiix/ation may be employed.
For this purpose tlie patient sits on a chair, wrapped round with
blankets, leaving the head ex^josed, and 15 grains of calomel are

volatilized, by a water bath and spu'it lamp placed under the

chau'. The proceeding lasts fifteen or twenty minutes. Recently,

the intra-muscular injection of the perchloride has been recom-
mended by Mr. Astley Bloxam. He dissolves ^ grain in 20

minims of water, and injects it into the gluteus maximus once a

week, which, he says, is sufficiently frequent.

Durmg the use of mercury the patient should abstain from
smoking and from stinmlants, and live in every way as healthy

a life as possible.

The mercurial treatment, whichever form be chosen, should be

always, if xJOS.sible, contmued in the primai-y or secondary stages,

and it is fretiucntly of value in tertiary lesions ; but here another

drug takes the most important position, namely, iodide ofpotandum.

Under its use the most serious and alarming nervous symptoms,

due to syphihtic lesions, rapidly subside, ulcerating skin lesions

((uickly heal, and syphihtic l)one pains and nodes disappear.

It may need to be given in very full doses—5 or 7 grains three

times a day are often sufficient, but in serious cases it may
require to be i)ushed to i-drachm or drachm doses three tunes

daily
;
or, in a still worse" case, it may be used as recommended

by an American physician—tliat is, 20 grains are given in a httle

milk every two hours through the whole day and night. The

advantage of this, no doubt, lies in the thorough saturation of

the system, as the salt passes away rapidly by the ludneys, and

with a long night interval, the amoimt in the body may fall very

low. If iodide, in any dose, causes coryza, it sliould be taken in a
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dilute form—half a tumblerful of water ; arsenic may be added

if it causes eruptions (see Medicinal Eruptions). General tonics,

good food, and sea air are desirable if it causes much depression,

or the iodide of sodium may be given instead in corresponding

doses. If these fail, recourse may be had to mercui-y, eitlier

alone or with a tolerable dose of potassium iodide. The destruc-

tion of the primary sore is probalily useless to prevent infection.

To soft sores iodoform is a good application, or healthy action

may be set up by the use of the acid nitrate of mercury. Iodo-

form is also of VAhxc as ointment or powder to ulcerating skin

lesions, and by means of insuiBation to ulcerating tonsils.

Congenital Syphilis.

Children born of parents suffering from syphilis in tlie

first or second stages may themselves be infected with the

disease. As a rule, this transmission does not take place in

the tertiary stage. The disease Jiiay be taken from the father

alone, the mother being healthy (sperm-inheritance, or pater-

nal conception inheritance) ; or from the mother alone, the

father being healthy (germ-inheritance, or maternal conception

inheritance); or from both father and mother; or, lastly,

the mother may accpiire .syphilis after concei)ti()n, and con-

vey it to the foetus in titcro through tlie placental blood
(pregnancy inheritance). According to Mr. Hutchinson, the

symptoms of the child's disease are the same whether the dis-

ea.se has been acquired in one or other of these ways ; whether
the disease of the parent Avas in the ])rimary or secondary stage

;

and the symptoms are not necessarily more severe when tliey

are derived from both parents than when they come from one
alone. Further, Mr. Hutchinson (lenies the universality of the
law by wliich the children born at the earliest ])oriod of the
parent's disease are more severely affected than those liorn aftcr-

Avards. As a fact, the transmission is irregular—one child may
be badly affected, another not at all. Experience of congenital
syphilis has, however, brought out a law to which there seems to

be no exception—namely, that if a child inherits syphilis from its

father, the mother lieing originally healthy, the .syphilitic infant
may infect a wet nurse

—

e.g., causing a chancre on the nipple,
but will not infect its own mother

;
thereliy .showing that the

mother is in some way protected against infection, though she
may manifest no lesions whatever of a primary or secondary
kind. This is called Colles law.

Death of the Foetus.—One effect of .syjihilis in the parent is

the early death of the fojtus, with resulting miscarriage or ])re-

mature lurth—.so frefjuent that the fact of miscarriages liaving
occurred in the history of a married woman may be important
evidence as to syphilis in hei-self or lier hu.sliand. It is not so
easy to say the exact cause of the foetal deatli—whether from
the immediate effects of the syphilitic virus or from some disease



116 SPECIFIC INFECTIOUS DISEASES.

of the placenta. Hard yellow masses have l)een found in this
structui'c, and some peculiar changes in the villi ; but theii- sig-
nificance is as yet uncertain. On the other hand, the foetus not
unfrc(iuently presents lesions of the bones, viscera, and .skin,

which .show that it may be profoundly disea.sed. In the bones
a change takes place at the line of junction of the epiphy.sial
cartilages and the shaft, allied to that of rickets, and described
as osteo-chondritis. The cartilage may be separated from the
bone l)y soft granulation-ti.s,sue or pus.
Early Symptoms.—Such a change is sometimes present in

children born alive, the principal epiphyses being separated from
their bones, and the limbs consecpiently lying u.sele.ss, so as to give
the appearance of paralysis. Occasionally also the child is born
with a bullous eruption on the skin {Pemj)hi(/m neoiiatnrum), or the
ra.sh comes out very soon after birth. But in liy far the majority
of cases the child is born not only alive, l)ut healthy, fat, and
plump, and remains so for three or four weeks after birth. Then
it accpiires a nasal catarrh, causing the symptom commonly known
as s7iuffles, with a discharge—at first thm and serous, afterwards
thickei', purulent, and drying up into crusts, which olistruct the
nostrils, so that sucking is difficult. At tlie same time a rash

appears, most commonly on the buttocks and adjacent parts of

the thigh, back, and abdomen. It consists most often of circular

patches, brownish red like the lean of ham, dry, shiny, and
inelastic ; the patches run together, and form larger areas of

irregular .shape, but mostly with a well-defined edge. It is not
always easy to distinguish this fvom eczema intertrigo in the

situations lialile to this last eruption ; and the two conditions

probalily co-exist sometimes. Less frecpiently the rash is papular,

pustular, or bullous. Other lesions occurring in early infancy are

.stomatitis, ulcerations about the lips and angles of the mouth,
and periostitis. With all this the nutrition of the child may
be little affected, but sometimes wasting results, and the face

accpiires a withered, shrunken appearance like that of an old

man. Li this stage death may occur ; but imder treatment, or

otherwise, all the .symptoms may subside, and the child may
show no indications of the taint for many years, Avhen, often

al)out the time of puberty, symptoms appear which are more
or less comparable with those of the third stage of the acquired

disease.

Later Symptoms.—These are—periostitis, with the formation

of nodes; synovitis; scaly or lupoid skin eruptions, which are

not very common ; bilateral deafness coming on with noises in

the ears, but without pain or discharge; and kei-atitis, or inflam-

mation of the cornea. This is common in inherited ,syphili,s—

not so in the accjuired disease ; it causes opacity of the cornea,

Avhich gradually incrca-ses till the cornea looks like ground glass.

It is a.ssociated with ciliary congestion, and in late stages vessels

may encroach upon the cornea, producing a " salmon patch." Its
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tendency is to recover. But in addition to these fresh lesions,

inherited syphiHs may be recognized by some permanent de-

formities, the result mostly of those changes which took place

in infancy. Such persons present a broad forehead, with unusual

])rominence of tlie two halves of the frontal bone ; the bridge of

the nose is broad and simken ; aroimd the mouth are numerous
linear cicatrices radiating from the orifice as a centre ; and the

permanent teeth, as was first pointed out by Mr. Hutchinson,
show features from which alone an absolute diagnosis of the

condition may be made. It is only the upper central incisors

that can be relied upon for this purpose, though other teeth

may be similarly affected : they are short, narrower at the edge
than near the gum, and tlie edge presents a concave notch.

This notch is at first, soon after the eruption of the tooth, filled

by a notched edge of exjiosed dentine, which soon breaks away.
This change in the teeth must be distinguished from the simple
transvei'se marking, which may result from the excessive use of

mercui-y in infancy. They are both ultimately due to stomatitis
interfering with the proper development of the tooth-sacs.

Treatment.—Mercury acts with remarkable rapidity in infan-
tile syphilis. , A grain of gi"ay powder three times a day, or
liq. hyd. perchlor. 20 or 30 minims, Avill quickly cure the rash,
snuffles, or other symptoms, and improve tlie nutrition of the
child, if it is defective. If these cause jiurgmg, imguentum
hydrargyi-i (10 grains) may be rubbed into the palms and soles
night and morning. Iodide of potassium is of less value, but
may be given in doses of 2 or 3 grains three times daily. To
mucous patches, or ulcerated skin diseases, calomel powder or
mercurial ointments may be directly applied.

TUBERCULOSIS.
All recent Avork tends inevitably to the conclusion that tuber-
culosis must be regarded as one of the s]3ecific mfectious
diseases. A tubercle in its most typical form is a small
firm nodule, Avhich consists of one or more foci, having the
following structure :—Externally lymphoid cells, within these
epithelioid cells, and in the centre a (/innt cell, with several nuclei.
Sometimes there is a delicate reticuium or stroma, and invariably
the bacilli characteristic of tubercle are present in one or other
part, especially in the neighbourhood of the giant cell. Some-
times the giant cells are absent, sometimes also the epithelioid
ceUs, so that the tubercle may consist only of lymphoid cells

This typical form is shown by the structm-e known as (jray or
miliary tubercles, which have a pearly gray or sometimes
yellowish-gi-ay colour, measure from one to two millimetres in
chameter, and are well seen in the lungs, liver, and kidneys
No vessel penetrates Avitliin the tubercle, and tlus has an
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irai)()i-tant innuoncc on its future ; for as the tubercle ciilarj?es
by aggrefratioii of fresh foci, it tends to l)reak down in the centre
from delicient nutritive supply. 'J'his is one way in wliich
tubercle terminates—namely, by cm-cation. It becomes opacpie
yellow and cheesy in the centre, and the caseous matter,
examined under the microscope, shows shrunken leucocytes, fat
granules, and debris. The caseous centre enlarges, while at its

periphery the tubercle may be invading more and more of
the organ in which it is situated, the new tubercle becoming
cheesy in its turn. If this is a solid organ, large si)hei-ical

caseous masses (cheesy tubercles) form, as may be seen in the
brain, and to a less extent in the spleen. If the tubercle
formed originally on a surface connnunicating with a duct,
the centre of the cheesy tubercle may break down, and be
discharged, so as to leave a kind of ulcer, which enlarges by
a continuance of the same process ; this may lie seen in the
lung, the intestine, and the pelvis of the kidney.
Another way in which tul)er(>le terminates is l)y a filmnd

chmii/e ; (lironic inflammation and induration of the surrounding
tissue takes ])lace, and the tubercle itself shi-inks into a librous

nodule. This is more common on the surface of the jileura and
peritoneum, but also takes place in the lungs.

Tubercle Bacilli.—These are minute rods, straight, or very
slightly curved, measuring -OOS mm. in length—that is, about
half as mudi as the diameter of a red blood-corpuscle—and
their breadth is about one-sixth of their length. They have
rounded extremities, and present two or more bright spots,

often one at each end, which have lieen regarded as spores

;

but this point has still to be investigated. Like other micro-

organisms they can be stained hy special reagents, and a method
of detecting them by this means in the sjiuta is described

hereafter {aee Diagnosis of Phthisis).

Experiment has clearly shown that the introduction of

tuliercle-bacilli into the tissues will produce tubercles : and this

must be by some special irritant properties of the bacillus. In

relation to the occurrence of tuberculous disease in man, we have

before us the question. How is it usually introduced into the

system, so as to produce the numerous tubercular lesions of the

bones, joints, lungs, peritoneum, and other organs ? If this can-

not in every case be answered, it is in many instances sirfiiciently

obvious. The bacillus may enter from Avithout througli the

mucous passages, of which the respiratory gives us the prepon-

derating number of instances
;
thus, tuberculosis of the lungs

follows the lodgment of the bacillus in the bronchioles or lung

tissue. With comparative rarity, the bacillus may enter through

a Avound. In all cases we must suppose a special predisposition

on the part of the individual (e.f/., heredity), or of the tissue

first affected {e.f/., depressed vitality from inflammation), which

allows the tubercle to estabhsh itself and thrive.
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When it has once gained a hold on any one part, it may
remain more or less localized, or it may, after a long time,

from causes Avhich cannot be recognized, spread throughout

the whole of the body. This is no doubt by means of the

vascular or lymphatic circulations ;
and the result is the develop-

ment of nailiary tubercles in a number of organs at once—^.^r.,

the lungs, liver, spleen, kidneys, and cerebral meninges.

^Iiat here follows is an account of the symptoms which

usually accompany this generahzation of tubercle. The
symptoms of its local deposition in the various organs are de-

scribed in other chapters. {St^e Tubercular Meningitis, Plithisis,

Tubercular Peritonitis, Tubercle of the Kidney, &c., &c.)

General or Miliary Tuberculosis.

By general or miliary tuberculosis is meant the growth of

tubercles simultaneously in several organs of the body : and those

that are commonly so affected are the lungs, pleurje, the liver,

spleen, kidneys, and membranes of the brain ; Avhile less often

the choroid of tlie eye, the heart, thyroid body, marrow of bones,

and peritoneum are involved. But the organs in the first group
are not all diseased in every case ; sometimes one, sometimes
another being si)ared ; in any case, the only organs which give

rise to definite local symjitoms are the lungs and the meninges of

the brain ; the other symptoms are of a general kind, and such
as are j)roduced by other infectious processes. AVhen cerebral

symj)toms are j)resent early in the case, they generally mask
almost entirely the i)ulmonary condition, and tlie case is regarded
as one of tubercular meningitis. This disease will be seiiarately

described, and it will be noted that after death in such cases a
tuberculosis of the lungs and other organs may be found without
any clinical warning that they were implicated. If a case of

tuberculosis is fatal -without any cerebral spnptoms and without
tubercle of the meninges, then the tubercles will be certainly
found in the limgs, and of these cases in some the symptoms are
obviously pulmonary, while in others they are more general.
Thus cases of miliary tulierculosis may be divided into three
gi'oups :—(1) Those with predominant cerebral symptoms (tuber-
cular meningitis)

; (2) those Avith predominant jjulmonary symp-
toms (pulmonary tuberculosis)

; (3) those with general symptoms
of infectious disease, in which also the lungs are generally
involved, and which may also present even some cerebral
symptoms. It is of the last two forms, in which pulmonary
tuberculosis is a part of general tuberculosis, that the present
section Avill deal,

etiology.—A general infection with tubercle occurs as a
complication of local tubercular diseases in various parts of the
body: for instance, i)hthisis, tubercular disease of bones, of
lymphatic glands, or of the genito-urinary organs. Often there



120 SPECIFIC INFECTIOUS DISEASES.

is no obvious preceding illness, and the patient may be in the
enjoyment of good health when the symptoms iirst occm-; but
sometimes, in such cases, caseous bronchial glands or old suppu-
rating foci are found after death. It has still to be explained
what deteniiines the sudden diffusion of the tubercle bacillus
from the seat of the primary disease to every part of the body.
Tuberculosis of the thoracic duct has been recorded, and the
invasion of the pulmonary veins by caseous glands; but these
occurrences do not seem to accoimt for most cases. Occasionally,
the disease occurs after measles, typhoid fever, or whooping-
cough.
Anatomy.—It is in miliary tuberculosis that one finds the most

typical examples of tubercle. Through the lungs the tubercles
are, as a rule, uniformly scattered more or less thickly ; occa-
sionally only they may show a greater preference for the apices.

Every form of tubercle may be seen—the gray, hard granula-
tions, or the larger caseating tubercle, and sometimes these

may be breaking down in the centre, forming minute cavities.

Definite patches of pneumonic consolidation occm*, but are not
common. Some inflammation of the bronchi, esj)ecially the

smallest, is always present.

Tubercles are sometimes found on the pleurre, and pleurisy is

often the result. In cases grafted on a former phthisis, consoli-

dation and cavities will also be present. In the otherorgans
mentioned tubercles are also found, of chfferent ages in different

cases. It will not be necessary to describe them here.

Symptoms.—These are at first and often throughout very

obscLu-e. The patient complains of weakness, inabihty to do Iris

work, loss of flesh, anorexia, Avith nausea or sickness, and head-

ache. The bowels may be constipated or occasionally loose for

a few days. Pja-exia is present, of a somewhat irregular type,

generally high in the evening and much lower in the mornmg

;

thus the evening temperatm'e may range from 100° to 103°,

the morning temperature from 98° to 100°. Sometimes the lu-ine

contains a trace of albumen. Physical examination in other

parts may reveal nothing, and such cases are often for a time

thought to be enteric fever, though the absence of spots, or

distension of the abdomen, or characteristic diarrhoea, makes
such a diagnosis uncertain. If after a time some rhonchi or rales

should be heard in the chest, the resemblance to typhoid fever is

none the less, but there is often more pallor and livichty of the

face, and more rapidity of breathing in proportion to the pulse

and the physical signs of the chest than is common in enteric

fever. The patient gets more emaciated, the pulse is rapid and

feeble, the tongue dry, food is taken badly, and prostration

becomes marked. Pulmonary symptoms may then become more

prominent, such as cough, some scanty mucous expectoration, and

on auscultation more or less extensively diffused rales, or some

cerebral symptoms may manifest themselves, such as strabismus,
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unilateval ptosis, weakness of one leg, twitching in one or other

limb, or general convulsions. The prostration increases, there

may 'be coma, and death is the result. The duration is from

four to ten or twelve weeks.

In other cases the pulmonary symptoms are, fi-om the first,

more marked. Here also the loss of strength and emaciation

are pronounced, but (]uite early there occur cough, dyspnoea,

scanty mucous expectoration, tinged, it may be, with blood, and

sometimes pain in the side. The physical signs are at first

suggestive of bronchitis. Resonance is but little affected, there

may' be a shght impairment at one apex, or, on the other hand,

some increase of resonance over the Avhole chest. With the

stethoscope one hears sibilant and sonorous rhonchi, fine and

small rides, of which numy are consonating. Only occasionally

one gets scattered patches of high-pitched breathing, or obscure

dulness. If the condition is secondary to an old phthisis the

signs of this will of course be observed at the same time. When
these conditions are well-marked the patient presents a high

degree of cyanosis—the face, lips, nose, ears, and cheeks lieing

livid, and the fingers shrunken and l)lue. Tlie temi)erature

has the characteristics already noted. Sometimes the tijinis

inversus is present, the morning temperatm'e being high and
the evening low.

6»we:ek 8'--WEEK

Fio. 9.

—

Chaet of a Case of GrENER^vi Tuheeculosis, fatal at the
BEGINNING OF THE TeNTH WeEK.

Death at length takes place, after from three to eight or ten
weeks, with increasing dyspnoea, lividity, prostration, or drowsi-
ness. The oi)hthalmoscope should not be forgutten, as choroidal
tubercles may be seen in some cases, and optic neuritis where the
meninges are sufficiently impUcated.
Diagnosis.—The insidious beginning, and the comparatively

rapid prostration with a febrile illness, easily lead one to
confound this disease with enteric fever, and the symptoms of
l)ronchitis, as long as they are moderate, rather increase the
difficulty. The points in favour of enteric fever would be rose
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spots, typical diarrhoea, and distended al)domen
; tliose in favour

of niiliary tuljcrculosis are rapid emaciation from the first, the
mixetl pallor and cyanosis of the face, as contrasted Avitli th(^

pink flush and white face of enteric fever, and the rapidity oi'

hreatliing out of proijortion to the other sij2:ns of illness. Tlie
occurrence of any cerehral syiiiptom should at once give th(^

clue to the nature of tlie disease, and in any doubtful case the
fundus of the eye should be examined for tubercles. These,
however, are present in only a minority of cases, and optic
neuritis is less likely to give assistance, since it is not generally
seen before the onset of the cerebral symptoms themselves,
and, moreover, occasionally occurs in enteric fever. The pro-
nounced pulmonary cases are more likely to be confounded with
bronchitis or broncho-j)neumonia. The high fever and the rapid
emaciation, combined with bronchitic signs and marked cya-
nosis, should help to distinguish acute tuberculosis. Cases of

broncho-pneumonia present greater chfficulties ; the physical
signs, the remittent pyrexia, and some cyanosis are common
to both. Generally, the shorter duration, or the presence of

rather decided areas of consolidation, will point to broncho-
pneumonia. But a Ijroncho-pneumonia may last long enougli

to be mistaken for tulierculosis. AVheu a child has lung com-
plications after whooping-cough it is often very difficult to

distinguish between broncho-pneumonia and tuberculosis; in

this case it is more common to diagnose the former disease, or

to overlook the fact that tlie latter may be there. It may be
suspected if tlie symptoms are prolonged for several weeks
with increasing cyanosis and wasting.

It is stated that bacilli may be found in the blood (Weich-
selbaum).
Prognosis.—Though it is believed by some that miUary

tuberculosis may recover, the cases must be rare, and the ten-

dency would be, in the absence of unequivocal evidence of

tubercle (bacilh in blood or sputum), to believe that the case

had been either enteric fever or broncho-pneumonia.

Treatment.—This must be almost purely symptomatic and

supporting. Abundant fluid nourishment and small doses of

stimulants should be given
;
opiates may be administered to re-

heve pain or distressing cough ; and ammonia as an expectorant.

PYyEMIA.

This is a disease characterized by febrile reaction of an inter-

mittent type, with the formation of abscesses in various parts or

organs, all of which are secondary, in the great majority of cases,

to the previous existence of an open wound, accidental or opera-

tive, or of a collection of pus in some one part of the body.

Hence it is usually considered a surgical disease, and was in
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former times the scourge of the surgical wards of a hospital,

until the almost universal use of antiseptic methods in the treat-

ment of wounds. But it has a medical interest as well, since it is

essentially a general disease; it may arise from lesions which
come fretjuently under the notice of the physician, such as ulcera-

tions of the mucous surfaces ; and it occurs exceptionally without

any preceding lesion, so far as can be ascertained by the most
careful examination, whether during life or after death. Such
cases are called idiopatliic injeemin.

AVith this exception, the association of the disease with the

prinuiry lesion is quite obvious in all cases ; and the name pya^nia
(pus in the lilood) arose from the idea that the pus was actually

transferred from the original lesion to the seat of the secondary
abscesses, along A^eins in which no protective coagulum liad been
formed. Phlebitis, or inflammation of the wall of the vein, was
also supi^osed to l)e intimately comaected with the process. But
neither of these \iews is actually correct. Modern researches
favour the opinion that the disease is due to a double iirocess—
(1) the absorjition of a iioison, and (2) the imjiaction of numerous
emboli in different j)arts of the body. The jjoison may possibly
be derived from micro-organisms. Tlie emboli are fragments of

thrombus, pus, or debris, which contain micro-organisms, and
which, being arrested in the minute vessels of a part, not only
cause infarction, in the same way as other non-septic emboli (.see

Embolism), but also set uj) inflammation and suppuration. This
is common in the bases of the lungs, where the Avedge-shaped or
conical areas of lobular pneumonia and suppuration are the most
characteristic feature of jiyajmia. If the embolic particles pass
through the capillaries of the lungs tliey may become imi)acted
and cause abscesses in other j^arts of the body, such as the liver,

spleen, kidneys, joints, or subcutaneous tissues. Micro-organisms
are found in the secondary lesions, both in the capillaries and in
the tissues; and they are seen, but not constantly, in the blood.
The kind that has been most often observed is known as Htrejyto-

coccus pyogenes. That the exciting cause of pyaemia is derived
from without, and is of the nature of a micro-organism, derives
additional support from the fact that antiseptic methods, during
the last twenty years, have ahuost entirely di-iven pyemia from
surgical wards; and that other cases, in which pyjemia occurs,
are chiefly those in which lesions are so situated as to be little
amenable to antiseptic treatment, or are of a kind whicli, as a
matter of practice, have not yet come fully within its scope—for
instance, ulcerations of the intestine, otitis media, and puerperal
conditions of the uterus.
The secondary abscesses may occur in nearly every part of the

body, but particular organs are associated together in ways that
are partly but not altogether explained by the course of the blood-
stream. (1) In the more common acute fatal jiy^mia, the abscesses
are nearly always found in the lung, and perhaps there alone.
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They are often associated with acute pleurisy, Avliich may be
serous or purulent

; this is mostly i-eferable to tlie proximity ol
the abscesses to the pleural membrane. Pericarditis and perito-
nitis also occur. (2) In chronic cases of pytiemia tlie viscera are
mostly spared, abscesses form in the subcutaneous tissues, and
the joints mflame or suppurate. This is not uncommon in puer-
peral cases. (3) Another kind of case begins with acute necrosis of
a bone

; and the secondary abscesses form especially in the heart-
muscle and in the kidneys. (4) Portal pyaemia is spoken of, the
primary lesions being mostly ulceration of the intestine, and tlie
secondary abscesses forming in the liver, with or without a sup-
purative pylephlebitis, (o) In suppurative Idchieys secondary to
stricture and cystitis, the infection is conveyed by the ureter ; and
though it is a local infection it is scarcely a pyaemia, in the same
sense as the other forms. (6) Gonorrhoeal syno^dtis and scarlatinal
rheumatism are by many thought to be due to the conveyance of
organisms to the joints, but they present many differences fi-om
the typical cases. (7) Lastly, may be mentioned malignant endo-
carditis, which was called by Dr. Wilks arterial 'pysemia ; and in
which micro-organisms and debris of thrombus are conveyed in
the blood-stream to distant organs, and may produce suppu-
rating infarcts, especially in the l)rain, kidneys, and spleen. This
much more closely resembles ordinary pyaemia

;
incleed, it may

have tyi^ical pyjemic symptoms, and form i)art of pyaemia itself.

etiology.—Apart from accidental and operative wounds, the
lesions which lay the body open to pysemic infection are tyi^hoid

or dysenteric ulceration of the intestine, fistula, gonorrhcea, otitis

media, and post-partum exposure of the uterine surface. Intemper-
ance, such general conditions as Bright's disease, and acute fevers

are believed to predisx^ose to the occurrence of pyaemia. The
excitmg cause must be the entrance of the specific organism,
which was no doubt more likely in crowded and ill-ventilated

wards, until the adoption of the antiseptic system. The occur-

rence of idiopathic cases still remains without satisfactory expla-

nation, though it is ijaralleled by other cases of infective disease,

such as malignant endocarditis, and cerebro-spinal fever, where
the mode of entry of the organisms is not api^arent.

Symptoms.—The disease often begins suddenly with a pro-

longed rigor, followed by profuse sweating and collapse, the

temperatm-e rises, and fever continues, to be interrupted l)y fresh

rigors daily, or two or three in the day, or without any regularity.

There are anorexia, thirst, and cUy tongue
;
anxiety, prostration,

rapid breatliing, and loss of flesh. The face is usually sallow, or

even distinctly jaundiced ; and the urine inay contain some bile-

pigment. Siclviiess is not infretiuent, and diarrhoea may be

present. The rigors may cease after five or six days ;
but fever

of an intermittent or remittent type continues
;

occasionally

there are transient erythematous ]:)atches in various parts of the

liody. As already stated, the local lesions vary, and the symp-
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toms will differ accovdingly. AVhen the lungs—as is common-
are the seat of secondary al)scesscs, the lircathing is rapid, with

supplementary breathing in front, deficient entry of air at tlie

bases, Avith i)erhaps sharp ci-ackling rales; or there are dulness,

tubular breathing, and other signs of iiuid or consolidation.

Pericarditis or peritonitis will be shown by its characteristic

symptoms. The duration of these cases is often ({uitc short—

from six to ten days ; a typhoid condition ensues, with prostra-

tion, stupor, delirium, dry hvoyvn tongue, quick feeble pulse, and

death.
Li the chronic cases, where the viscera are spared, and the

abscesses form in the joints, the latter become SAvollen, tender,

and hot; tender points appear on the surface of the limbs or

body, and beneath them abscesses rapidly form, with thin, un-

healthy pus, and imperfectly developed limiting walls. Fresh

al)scesses occur from time to time for several Aveeks or months,

and the patient may ultimately recover, sometimes Avith anky-

losis of joints ; or death may take place from exhaustion. The
symptoins in other cases may be modified hy the special localiza-

tion of the secondary lesions. Li py?emia secondary to otitis, the

lungs are implicated, or tliere may be pleurisy or empyema Avith

tlie lung tissue nearly free. If meningitis occurs the cerebral

symptoms Avill largely mask the others.

Morbid Anatomy.—In acute cases of pyaemia, in addition to

the pulmonary abscesses, and the inflammations of the serous

membranes, there are found dark fluid lilood, soft organs, and
ecchymoses under the serous membranes.
Diagnosis.—The occurrence of rigors and profuse SAveatings in

the course of the treatment of a Avound, folloAved by collapse, and a
typhoid condition, Avhile the Avound takes on an unhealthy appear-
ance, is characteristic of pya?mia. Where the same symptoms
occur Avithout any external Avound the same diagnosis may l>c

ol>vious, and .search Avill have to be made after the primary lesion,

such a.s otitis Avith discharge from the ear, disease of the nose,

intestinal ulceration, &c., or abdominal supi^uration. Sometimes
the rigors take i)lace Avith such regularity as to resemble ague :

the resistance to the influence of ([umine and other points in the
history Avill generally serA^e to distinguish the cases. UlceratiA^c
endocarditis may be generally distinguished liy the presence of a
murmur

; but pulmonary endocarditis may be actually caused by
pya?mia secondary to suppuration, as in a case of gonorrhoea Avith
prostatic phlebitis, that occurred at Guy's Hospital some years
ago.

In the late stages, pyseraia may closely rescml)le enteric fever,
especially if there is no discoA^crable lesion to suggest it : a his-
tory of rigors Avould, hoAvever, be oi-)posed to enteric. Lastly,
joint ])aiii.s Avithiii a few weeks of confinement or miscarriage
should always excite a suspicion of pya3mia : in tliis disease the
inflammation persists in each joint as it is involved

;
Avhereas,
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in rheumatism, the pains liy from joint to joint, and return again
in those first affected.

Treatment.—This is almost hoi)eless in the visceral forms
; but

less unpromising in those with synovitis and cutaneous abscesses.
In all cases nourisliment and stimulants must be given freely, and
quinine (5 grains), or sodium sulpho-carbolate (10 grains), every
four liours. If the primary lesion can be reached, it should be
dealt with surgically, so as to get free drainage and antisepsis

;

and secondary abscesses should be opened where accessible.

Septicaemia.

This word has been very widely and variously employed of late
years. It is generally allowed to mean a condition of blood-
poisoning arising by absorption from decomposing wounds or
other foci, without the formation of secondary abscesses. The
blood-poisoning of pyaemia, apart from the embolisms wliich
cause abscesses, may be called septictemia. Thus it is not so

much a definite disease as a condition liable to arise under very
diiJerent circumstances. Its symptoms differ in intensity, pre-
sumably in proportion to the amount of the poison absorbed, and
consist mainly of fever, Avith high temperature, prostration, (juick

feeble pulse, dry tongue, delirium, stupor, and all the usual accom-
paniments of the typhoid state. The treatment is similar to that

of pyiBmia.

HYDEOPHOBIA.

This is an infectious disease, which is invarialily caught from
animals suffering from an allied disorder named rabies. This

occurs in the wolf, fox, cat, cow, and horse, but much more
frequently in dogs ; and it is the bite of a dog, which, as a rule,

by means of the saliva, introduces the poison into the human
blood. Eabies in animals has been described as occurring in two
forms, but they are not essentially different. In the first, or

"furious ral>ies," the dog is at first low-spirited, timorous, un-

willing to move ; he then becomes suspicious, irritable, with a

strong tendency to bite, and often with a pecular howl. He
refuses his ordinary food, and Avill eat straw, earth, hair, clothes,

bits of wood, &c. Paralysis supervenes, the lower jaw drooping,

the limbs failing, so that the animal can no longer stand, and

finally death takes place. In the " dumb rabies " there is no

maniacal stage ; the paralytic symptoms appear early, and are

soon fatal. In neither case is there the fear of water wliich gi^'es

the name to the Inunan complaint.

Symptoms of Hydrophobia.—It appears that in only about

half the cases of Inte by mad dogs does hydi-ophobia afterwards

develope. This is more likely to be the case if tlie bite is on an

exposed part, such as the face or hand. A portion of clothes
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di-iven in by the tooth may protect from infection. If an abraded

surface, or even perhaps a mucous membrane, is hcked by a mad
dog infection may occur. The disease is more fretjuent in men
tlian women, from their more frequent association with dogs

;

it may occur at all ages. After the inoculation there is a period

of incubation which is of remarkable length : in the majority of

cases it is from two to nine weeks, and in some cases it is scA'cral

months. During this time there may be absolutely no symp-
tom. The first definite sign is often an imeasy sensation or pain

in the scar of the wound. This pain may be very severe, and

the scar may be shghtly reddened or tender. But these indica-

tions may be entu-ely absent, and then the first sign is a feeling

of malaise or depression, restlessness, sleeplessness, irritability,

failing appetite, witli a sense of choking or uneasy feeling about

the throat. Then appear the spasms, which are so characteristic

of the disease : they are excited by the attempt to drink, by the

sight of water or the vessel containing it, or by the suggestion of

those around that some fluid should be taken. Later on they are

induced by almo.st any external impression—a breath of air, a
flash of Ught, or a loud noise. The .spasms involve the muscles of

deglutition, but the most obvious are those affecting the muscles
of respiration—a sudden deep inspiration, like a sob or sigh, is

made, the shoulders are raised, tlie chest expanded, the sterno-

mastoids or platysmas contracted. If water is forced upon the
patient, more volimtary efforts to reject it are made hy the
patient, and an a.spect of fright or terror is assumed. After a
time the comailsions extend to other muscles of the body,
presenting a tetanoid character. The diificulty of deglutition is

shown in another way, for the saliva is not swallowed, but is

constantly being collected in white frothy pellets, and is expec-
torated in all dii'cctions, or in the faces of those around. 'SYith

the increasing severity of the.se spasms, the patient becomes
excitable, talkative, delu-ious, or wildly maniacal, with delusions
and hallucinations. Tlie temperature is raised, the face is flushed,
all attempts to give food may be futile—at most, a small (juantity
of milk or other nutriment may be gulped down in a moment of
greater control. Emaciation may be remarkably rapid in the
small time the disease lasts, and exhau.stion necessarily follows.
Not unfrequently, toAvards the end, the .spasms cease entirely, and
the patient may even take good quantities of food ; but even if

this is so, it does not avail to prevent the fatal end, which may
be preceded by j)aralysis or coma.
The duration of the di.sease is from tAvo to four days; ten

days seems to be tlie longest period known. Death is almost
invariable.

Anatomy.—Dr. Gowers has foimd microscopic changes in the
nervous system, especially in the cortex of the brain, in the
spinal cord, and most abundantly in the medulla oblongata. They
consist of dilatation of vessels, collections of small cells round
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the vessels and in the tissues, clots in the vessels, and small
hjemoi-rhages. Such changes, however, are not constant.
Lencocytal infiltration has been also seen in tlie salivary glands
and in the kidneys.
Diagnosis.—This is not generally diificult, especially if the fact

of infection is well authenticated. There is but little real resem-
blance to tetanus, in which the permanent rigidity of muscle and
the al)sence of mental disturl)ance are distinctive. Ilysteroid
conditions may simulate hydrophobia, and may occur where the
mmd has been much directed to the possibility of hych-ophobia
coming on. Globus hystericus may be regarded by the i^atient

as a "spasm of the throat."

Treatment.—Wlaen the disease is once developed little can 1>e

done. ISo remedy is kno^vn with certainty to have any influence

upon it. Cases are rej)orted to have been cured by curare ; if it is

used a quarter or half a grain should be injected every (juartcr of

an hour till i:)aralysis occurs, and repeated as the effect passes off.

But, as already stated, the cessation of spasm is not the cure of tlie

disease. The prevention of the disease should he aimed at. A
ligature should be at once placed above the bitten j)art (if it is a
limb) and the wound may be sucked, so long as the mucous
memlirane is unbroken, and the mouth is frequently rinsed after

ejecting the blood. The wound should then, as soon as possible,

be cauterized with nitric acid, or nitrate of silver, or it should

be excised.

In 1885 M. Pasteur first communicated to the Paris Academic
des Sciences a method for preventing hydrophobia by inoculation

of the virus of dog's ralnes, modified by transmission tlu'ough ralv

bits, and by subsequent exposure to air. A rabbit is trephined

and inoculated under the dura mater from the spiaal cord of a

rabid dog; the rabbit becomes rabid after fifteen days' incubation.

A second rabbit is moculated from tlie first, a third from the

second, and so on until the period of incubation, which grows

shorter with successive inoculations, is reduced to the minimum
of seven days. The spinal cords of tliese rabbits contain the virus

in every part ; but if a fragment be separated, and suspended m
dry air, the virulence gradually diminishes, and disappears in a

period of time, which varies with the size of the fragment and the

temperature of the air. For the purposes of preventive inocula-

tion a number of fragments of the virulent spinal cord of rabbits

are kept in separate bottles of dry air, the date of their introduc-

tion being noted. A healthy dog is then injected subcutaneously

with a certam quantity of one of these cords that has been dried

sufficiently long to destroy the virus—say fifteen days; on the next

day spinal cord that has been di'ied fourteen days is injected ;
on

the next day sphial cord of thirteen days' drjdng ;
and so on, on

successive days, until spnial cord is injected that has only been

dried one day. The dog is then found to l>e incapable of contract-

ino- rabies. Pasteur then tried the same method on persons that
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had been bitten by rabid dogs and feared hydrophobia, and this

with such apparent success that hundreds from all countries have

placed themselves under his hands for inoculation. Modifications

have been since made; in the inteiisified method, the inoculations

follow upon another with much greater rapidity. On the whole,

there appears to be no doubt that hydrophobia has been pre-

vented, in a considerable number of instances, by the treatment,

the percentage of cases in which disease has developed after the

inoculation being much less than Avhat was regarded as the

average. And though it must be allowed that the intensified

method is not absolutely free from the danger of itself convey-

ing tlie disease—and one such case has happened—the risk is,

nevertheless, very small.

GLANDERS.

Glanders, or Equinia, is a disease which affects chiefly horses,

mules, and asses, though sometimes other domestic animals, and
is occasionally transmitted accidentally to men. Grooms, stable-

men, and others in charge of horses, are most liable to contract

the disease, which, in its acute forms, is a febrile disorder, cha-

racterized by special lesions of the nasal and respiratory mucous
membranes, by the formation of subcutaneous nodes and the
implication of the lymphatic vessels and glands, and by a cuta-

neous eruption. It also occurs in a chronic form. The term
Farcy was given to cases in which the subcutaneous nodules
(farcy-buds) with the lymi)hatic lesion were the jirominent
features ; but it is not desirable to have two names for one
disease, and glanders is now the appellation generally adopted.
The disease is mostly transmitted to man by accidental in-

oculation of wounds, cuts, or abrasions, either in grooming a
glandered animal, or in skinning one dead of the disease ; or a
horse may bite its groom, and convey the disease by means of

its saliva, or may sneeze and discharge some nasal mucus into
the eye, nose, or mouth of any one standing near. It is also

stated that it may be conveyed by eating the raw flesh of a
glandered animal, and that it has been caught in this way in
menageries. It may also be communicated by man to man.
Acute Glanders.—The di.seasc begins with malaise, headache,

lassitude, loss of appetite, and pains in the joints and limbs;
For a time there is often a resemblance to rheumatic fever or
enteric fever, or there may be pain in the side and dyspnoea.
If a wound or scratch has been infected directly, it becomes
inflamed, tense, painful, and the skin around has the appearance
of erysipelas. The sore ulcerates, and discharges a sanious fluid,
and the lymphatics in the neighbourhood may become enlarged.
The more characteristic features of the disease may not appear
for a week or more after its commencement, though sometimes

9
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earlier. The eruption consists of small red impules, ui)on which
vesicles appear ; these soon form bullje or pustules of different
sizes, up to half or three-quarters of an inch in diameter, hemi-
spherical, flat, or depressed in the centre, Avith serous, purulent,
or blood-stained contents. The base of the pustule is inflamed,
and infiltrated for some distance roimd. After a time, the dis-
charge escapes, and an ulcer covered with scab or slough
remains. The 7iodes which form imder the skin are at first hard
and painful, and generally suppurate

;
they also frequently occur

in the muscles. The lymphatic glands are not always inflamed.
The implication of the mucous membranes is shown by a dis-

charge from the nose, which is at first a thin mucus, but after-

wards becomes thick, viscid, purulent, foetid, and often blood-
stained. It is connected with the formation of tubercle-like

nodules on the nasal mucous membrane, which caseate, ulcerate,

and may perforate the septum nasi, or destroy the turbinate
bones. Other mucous membranes may be affected

—

e.ff., that

of the frontal sinuses, the conjimctiva, the pharynx, the larynx,

and the bronchial mucous membrane. In the lung are found
deposits which caseate and suj)purate, as well as patches of

lobular hepatization.

The progress of the case is generally downwards, with symp-
toms of pysemic or adynamic character. The temperature is

high, but may oscillate, the pulse is quick, the tongue dry and
brown. Albumen appears in the urine, low delii'ium with tre-

mors is succeeded by coma, the breathing becomes more rapid,

and death finally ensues, generally in from two or three weeks
from the commencement.
Chronic Glanders.— Here the local lesions predominate.

They consist of ulcers with thick and hard edges, or aliscesses

about the joints, or inflammatory swellings lieneath the skin,

or in tlie muscles. Or a pustular eruption may occur, hut de-

velopes more slowly than in the acute form. The nasal mucous
membrane may also be involved, and in some cases emaciation

occurs with severe puhnonary symptoms, such as cough,

hfemoptysis, and hoarseness. The average duration of the

chronic cases is stated to be four months.

Pathology.—On 2>ost-morfe}n examination of acute glanders,

changes characteristic of pyaemia are often found : fluidity of

blood, and abscesses of the lungs, the pyaemia being secondary

to the local lesions.

The characteristic lesions of glanders are found in the mucous

membranes, the skin, and the lungs. In the nasal mucous mem-
brane, subepithelial nodules occur, from the size of millet seeds

up to that of a pea, consisting of lymphoid corpuscles, or pus-

corpuscles. In a later stage these have suppurated, and left

ulcers with yellowish bases. Around these fresh nodules of in-

filtration have formed, which go through the same process. If

recovery takes place, irregular puckered scars are left. In the
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lungs, .similar nodes form, the centres breaking down into a

caseous detritus. These are accompanied "svith patches of

bronclio-pneumonia, which may form abscesses. Similar nodes

form in the intestinal mucous membrane, in the skin and sub-

cutaneous tissue, and in the muscles. Bacilli, about the size of

tubercle-bacilli, have been found in the nodules of glanders
;
they

have been artificially cultivated, and inoculations have been made
in horses, rabbits, guinea-pigs, and mice, with the result of produc-

ing lymphatic inflammation and general infection, with forma-

tion of nodules and ulcers on the na.sal septum, and nodules in the

lungs, in which again the characteristic liacilli have been found.

Diagnosis,—In early stages the disease may be mistaken for

rheumatism or typhoid fever, later for pyjemia. In chronic cases,

syphilis, scrofula, and phthisis may be simulated.

Prognosis is very unfavourable. Only a few recoveries from
acute glanders arc recorded ; and only about half of the chronic

cases get well.

The Treatment must be supporting and stimulating. Quinine
should be given internally ; the nasal lesion should be treated

with antiseptic injections, such as creosote, carbolic acid, iodine,

or potassium permanganate lotions. Abscesses of the skin should

be opened when ready. For chronic cases, carbolic acid, pota.s-

sium iodide, and arsenic with strychnia have been recommended.

ANTHRAX.
This tei'm, formerly the Latin equivalent of carbuncle, is now
generally used to designate a disease Avhich affects various animals,
and is communicated from them to man. In animals it is known
as sple7iic fever ; in man it includes charbon of the Fi'ench, and
maliynant jnistule of English writei's. Its distinguishing feature
is the presence of a bacillus, which can be found in the local

lesions, the blood, viscera, and secretions. It consists of a motion-
less, short, homogeneous rod, straight or slightly curved, varying
from Tjg'ijoth to -x^^t\\ of an inch or more in length— that is,

considerably larger than the diameter of a blood-corpuscle. The
rods multiply by elongating and dividing, and also produce within
themselves spores, which .subsequently become free and reproduce
the rods. The spores have great vitality, resisting con.siderable
changes of temperature.
Among animals this disease can be conveyed by direct inocula-

tion, probably the bites or stings of insects, or the bites of dogs
that have eaten the flesh of animals dying of the disease. It is

also transmitted indirectly by animals feeding in damp meadows,
or on moist soils, where the specific micro-organism contained in
dejecta of previously diseased animals may have been preserved
in an active condition; and, according to Pasteur, the bacillus
multiplying aroimd buried carcasses may be carried to the surface
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by eartli-worms, and distributed on the vegetation. In the
human subject it appears only as a result of infection from ani-
mals, and then not from mere contact during life, as in the
contagious fevers, but mostly from the carcass. Thus, slaughterers,
butchers, and those who haxe to do with the hides, may be mfected
through a scratch or womid, and, rarely, it may be contracted by
eating the llesh of diseased animals. Most frequently, however,
in England it occurs amongst tanners and those who have to
handle the skins and hides that come from abroad, and amongst
those wlio deal with wool and hair from the same animals. Thus,
wool-sorters, furriers, tanners, and others in lilce occupations may
contract the disease either by direct inoculation through the
broken skin, or by inhalation of dust or wool particles proceeding
from the goods. In Bradford it has been kno^\^l as wool-sorters'
disease. Different varieties of the disease are commonly de-
scribed. These are local or external anthrax

;
malignant pustule

proper ; and internal anthrax, which includes a pulmonary and a
gastro-intestinal form. Either of these two may be combined
with the local variety.

Malixjnant Pustule— Infection generally occm's through a
scratch or abrasion on the face, neck, hands, or arms. After an
mcubation of a few days, or it may be only some hours, the spot
itches or burns, and a small i)imple appears, which vesicates, and
the vesicle bm'sts and discharges a thin fluid. The base of the

vesicle then forms a bromiish or black eschar, and the skin aroimd
becomes red, swollen, and indm-ated, forming a prominence from
one and a half to two niches or more in diameter. Around the

central eschar there is often a ring of small vesicles containing

serum, and the skin for some distance may be oedematous, and the

nearest lymphatic glands enlarged and tender. For three, foiu',

or five days the patient may feel in his usual liealth and continue

at work ; he then becomes feverish, with prostration, delirium,

sweating, or diai-rhcea, and finally, in many cases, death occurs,

Ijreceded by collapse.

Li malignant anthrax oedema no definite pustule forms, but an

oedematous swelling, usually affecting the eyelids. It is otherwise

like malignant pustule, and is mostly soon fatal.

Internal anthrax varies in different cases. Tlie early symptoms
are generally restlessness, a sense of depres,sion and exhaustion,

vague sensations in the limlis, and then acute fever suddenly sets

in with the usual symptoms, and, in addition, great prostration,

embarrassed respiration, and rapid collapse. To these may be

added the special features of the pulmonary or intestinal forms.

In the pulmonary form, difficult and laboured bi-eathing, with a

sense of constriction, cyanosis, and great prostration, seem to be

the main featm-es, without much cough or physical signs, other

than a few rhonchi and rales. The expectoration, if there is any,

may be bloody. Delirium and coma may precede death, or the

mind may be clear to the last.
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In tlic (/nstro-intestinnl form there are vomiting, abdominal

pain, and 'diarrhoea, and the faeces often contain blood; some-

times dysphagia, and bleeding from the pharynx and mouth.

Fever is slight, but dyspnoea and lividity, restlessness, and con-

vulsions of epileptic or tetanic character precede the invariably

fatal end.

Anatomical Changes.—In all fatal cases there may be found

the changes indicative of acute septic disease : ecchymoses in the

submucous and subserous tissues, in the substance of the heart, or

in the muscles
;
hnemorrhage or oedema of the lungs

;
congestion

and softening of the liver and kidneys. The spleen is not always

enlarged. When the special pubnonai-y sjonptoms have been
present, there are congestion of tlie mucous membrane of the

trachea and bronchi, hsemorrhages into the limgs or imder the

j^leura, swelling of the cerWcal and bronchial glands, with hfemor-

rhage into or around them, iluid in the pleural cavities, and
ecchymosis and gelatinous exudation in the neck, and mediasti-

num, surrounding the trachea and mediastmal glands.

In the intestinal form the peritoneum contains serum, which
is often blood-stained ; there is semi-gelatinous infiltration of the
mesentery and retroperitoneal connective-tissue

;
congestion, and

swelling of the mucous membrane and submucous tissues of the
stomach and intestines, in patches of a quarter of an inch to one or
two inches in diameter, which are pink and fleshy on section, but
on the surface discoloured, or excoriated, or covered with an ad-
herent layer of blood. There are also submucous and subserous
haemorrhages

; the spleen and the mesenteric and Imubar glands
are enlarged.

Diagnosis.—Much depends, at first, on the knowledge of the
possibility of infection, especially in the internal forms. With a
well-developed malignant pustule, the central eschar and the
surroimding veins and vessels on a red infiltrated base are charac-
teristic. Bacilli may be detected in the fluid from tlie pustule, or
in the blood, expectoration, or urine. But it must be remembered
that they are not generally to be found in the blood for some days,
though exceedingly numerous in the local sore l)y the second or
third day. The diagnosis may be confirmed by inoculation of a
rabbit, guinea-pig, or mouse with the secretions or with blood.
The animal dies within two or three days with dyspnoea, dilated
pupils, and, perhaps, con'\^ulsions

; and the blood contains charac-
teristic bacilli.

Prognosis.—This is very imfavourable in cases left without
treatment.
Treatment.—In malignant pustule the most certam cure is to

excise the infiltrated part completely, and apply caustic, such as
zmc chloride, to the exposed surface. The patient often improves
at once, and is soon well. Mr. Davies-Colley, who has treated
several cases at Guy's Hospital, finding the bacilli, in the earlier
stages, more or less confined to the centre of the pustule,
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thinks it may not lie always necessary to. use the caustic after
excision. Another treatment, Avhich has been successful in a great
many cases, has been the injection of carbolic acid into the tumour.
A syriugeful (20 or 30 minims) of a 2 per cent, solution of carbohc
acid in water is injected into each of four points surrounding the
central eschar; and the injections arc repeated two or three times
a day. In this way sixty or seventy injections have been given in

five days, with a good result. Energetic local treatment may still

be successful even when there is evidence of general infection
having begun. Internal anthrax should be treated with (juinine

and carbohc acid, stimulants, and suitable nomisliing food.

FOOT-AND-MOUTH DISEASE.

This disease, sometimes called aphtha epizootica, is common in

cattle and sheep, and is occasionally transmitted to man. The
tjrpical feature of the disease in cattle is the formation of vesicles

and bullfe on the mucous membrane of the mouth, hps, and
tongue. The affected parts become swollen, and the sahva
dribbles away. The vesicles break, leaving a gray layer covering

the base. Vesicles also appear on the feet round the border of

the hoofs, and they become pustular and produce crusts. In cows,

vesicles form also on the udders and teats. There is a moderate
degree of pyi-exia. The disease lasts about a fortniglit, and gene-

rally ends in recovery
;
except in calves, of which 50 to 75 j)er

cent. die. It is thought that this is due to the milk drawn
from the diseased coav irritating the bowel as well as conveying

the virus.

The disease appears to be conveyed to man by direct inocula-

tion, and by drinking milk from an infected cow.

The incubation is from three to five days. Slight pyrexia and

loss of appetite first occur, then vesicles are observed in the

mouth, on the lips, tongue, fauces, and hard palate. They reach

the size of peas, become opaque, break, and form shallow ulcers,

with a dark-red base. The hps become swollen, and saliva and

mucus are more abundant than normal. Mastication, swaUowing,

and talking are somewhat painful. There may be some diarrhoea

and abdominal pain.

Sometimes vesicles form on the fingers, especially about the

nails
;
they become pustular, and run together ;

and similar

vesicles have been described as occurring on the toes, and on the

nipples of women. The duration is fi'om ten days to a fortnight,

and the disease is rarely fatal.

Treatment.—Solutions of borax may be used to the mouth, and

painful ulcers should be touched with solid silver nitrate. Zmc

or lead ointments or lotions should be applied to the eruption on

the fingers and toes.
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ACTINOMYCOSIS.

Actinomycosis is due to the entrance into the body of a vege-

talile parasite, the Actinomyces or Eay-fungus. The disease has

only been recently recognized, though no doubt cases have oc-

curred frequently before, and have been probably mistaken for

scrofula or tubercle. In 1877, Israel of Berhn described the

iirst cases in man, and in 1878, Poniick showed the identity of

the hiunan cases with a similar affection occurring in cattle.

In England, cases have been submitted to the Pathological Society

("Transactions," 1885), and to the Medical and Chirurgical Society

(" Transaction.s," 1886 and 1889).

The actinoniyces is a fungus that is visible to the naked eye

as a yellow, glistening, spherical, granular mass, mostly about
one-fortieth of an inch in diameter, but sometimes as much
as one-tenth of an inch ; and consisting, under the microscope,

of a central mass of closely-woven mycelial threads, from
which proceed radially, in every direction, multitudes of threads,

some of which divide dichotomously, all Unally terminating
in club-shaped extremities. Nothing is known as to how the
fungus gets into the body, for although it occm's in domes-
tic animals, none of the patients in hitherto recorded cases

have had to do with diseased animals, so that it is probable
that man and animals get it from some common source, such,

for instance, as their vegetable food. It finds an entrance
either by the mouth, the respiratory passages, or the intestine

;

and local lesions occur in different parts of the body, which consist

mainly of inflammatory changes, of more or less intensity, set up
around the fungus-granules, so as to form slowly-growing tumours,
which ultimately suppurate, break doAvn, and discharge. Section
in early stages shows :—in the centre the radiating structure of
the fungus

;
immediately around it a thick layer of leucocytes,

in amongst which some of the club-shaped ends of the threads
are embedded ; and a layer of fibroid connective tissue, forming
the periphery of the tumour. From the continued gi-owth and
multiplication of the fungus at one spot—as, for instance, in
the liver—large tumours may ])e formed, three or more inches in
diameter, consisting of a kind of cavemous tissue, the trabeculje
of which are filn-oid tissue, while the spaces either correspond to
the fungus and leucocytes, as above described, or contain pu.s,

in wliich the yellow granular masses of fungus lie loose.
Symptoms and Course.—Clinically, in man, the disease has

been described as it invades (1) the mouth, (2) the respiratory
organs, and (.3) the intestinal canal.

1. In the first case, a tumour is generally first noticed under the
skin over the lower jaw, or on the edge of the jaw. It is hard,
does not affect the skin, is chronic in its course, varies in size from
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time to time, and tends to migrate gi-adually from the edge of the
jaw down to the neck, leaving, for a time, a narrow liand of
tirin (issue in its track. The tumour may sin-ink up in part,
the inflammatory tissue cicatrizing, but newer portions contmue
to form, and ultimately the skin becomes involved, obscure
fluctuation is felt, and it opens, discharging a thin, sero-purulent,
odourless fluid containing the characteristic granules. A sinus
.is formed which rarely closes, but continues patent with slight
discharge.

Tliere is evidence to show that in these cases the fungus
has entered by a carious tooth, and this is held to explain the
occurrence of the tumom's in connexion more frequently
with the lower than the upper jaw, and with the back part
rather than the front part of the lower jaw. In one case the
tumom* formed in the substance of the lower jaw and expanded
the bone.

Invasion by the upper jaw results in tumours of the cheek
or temple ; and an extension to the base of the skull or the
mediastinum by means of the pharynx, is a possilnlity which
makes the implication of the upj)er jaw more serious than that
of the lower.

•2. In actinomycosis affecting the lungs, the symptoms may be
bronchitic or i^neumonic. In a case of the former kind tliere Avas

a close resemblance to putrid bronchitis, the sputum separating
into two layers (not into three, as in foetid bronchitis), the upper
clear, and the lower turbid ; the latter contained the ray-
fungus. When the lung substance is affected, pneumonia occurs
in patches, the patients cough and lose flesh, and the expec-
toration is either thick, and muco-purulent, contairdng the
typical granules, or it may be viscid, translucent, and rusty,

like pneumonic sputa. There is often a certain resemblance
to phthisis, but the posterior and lateral portions of the lungs
are invoh^ed, not the apices ; and the sputum is, of com'se, free

from tuliercle-bacilli. If the inflammatory lesions reach the

surface they set up pleurisy, or pericarditis. Effusion takes

place, or the lung becomes adherent to the chest wall, which
then becomes involved, and ultimately soft cUffused inflam-

matory swelluags appear on the chest, which may soften down,
break, and discharge purulent fluid containing the fungus.

From the lung, also, the inflammatory track of the fungus may
stretch through the chaphragm into the abdomen, or beliind the

diaphragm to the psoas and iliacus muscles. These processes are

commonly very slow, and are accompanied with varying amounts
of fever in different cases.

3. In a case of intestinal actinomycosis, the mucous membrane
presented on its surface patches of whitish material, covered with

yellow and brown granules. The patches were about two-flfths of

an inch in diameter and one-fifth of an inch thick, and adhered

firmly to the membrane. The disease may also cause swellings
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in the substance of the intestinal wall, from -which it may
perforate into the peritoneal cavity, or, by means of adhesions,

invade the abdominal wall at almost any point. The liver is

often secondai'ily infected in intestinal cases, and then contains

large masses or even prominent tumom's, having the structure

above described.

Treatment.—A successful issue can only be looked for, at

present, in the lirst series of cases
;
complete extirpation of the

growth, or scrai)ing out the resulting abscess or sinus, so as to
completely remove all fungus-granules, has cured some cases.
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DISEASES OE THE NEEYOUS SYSTEM.

Under this heading we have to deal with disorders of the brain,
spinal cord, and nerves—disorders which manifest themselves
through the fimctions of motion, sensation, the special senses,
and the intellect and emotions. In no other department of

medicine is a knowledge of anatomy and physiology more
essential than in this. I must assume that the reader is familiar
with these subjects. The nei-vous system not only controls the
motion of the external muscles of the body, and becomes the
recipient of all external sensations, whetlier of touch, sight,

hearing, taste, or smell, but it also silently and unobtrusively
ministers to the requirements of our internal organs, controlling

their blood supj)ly, their secretions, the contraction and dilatation

of their ducts, and the size of the muscular sacs. The general

l)rinciple on wliich these functions are performed is that of the

so-called reflex action. By means of fibres contained in nerve-

trunks (afferent nerves), certam sensations of change are conveyed
to gray matter containing ganglion cells, and from these orders

to act are transmitted to the periphery. The sensations of change
are—phenomena of touch, sight, smell, hearing, want of oxygen,

&c., &c., according as the skin, eyes, nose, ears, or lungs are

affected. The orders to act consist of muscular movements,
glandular secretions, contraction of arteries, &c. The whole of

the nervous system is mapped out in the most complicated

manner—a mapping out which we, even yet, only imperfectly

know—into areas, each of which has a special connexion with

particular functions or particular parts of the body. Thus the

spinal cord is connected from aliove downwards successively with

the muscles of the arms, trunk, and legs, as well as Avith the

viscera contained in the chest, abdomen, and pelvis. And the

brain, in a much less simple manner, has some areas, wliich are

respectively connected witli the movements of the arm, leg, head,

and face ; some which are related to sight, hearing, and the other

senses ; and some, much less definitely localized, which are the

seat of the regular operations of the intellect and less orderly

occurrences known as emotions.

Even these higher cerebral functions work in health more or
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less by means of reflex action—that is to say, probably no change

takes place in any nerve cell spontaneously, but it must be started

by an impression conveyed from elsewhere along one of its

commimicating fibres. Thought leads on to thought in more or

less regular sequence, and fresh thoughts are started in other

directions by impressions conveyed by the senses of sight, sound,

or touch. Tlie emotions, again, are initiated at one time by

impressions on the senses—for instance, pleasure by the sight of

food, indignation or fear by the sight of one's enemy, disgust by
an offensive smell ; at other times they are caused solely by
ideas or by a sequence of thought.

The nervous system is liable to similar lesions with the rest of

the body. Its different parts may be crushed or injured in

various Avays, they may be inflamed, degenerated, or have

tumours grow in them; and it is a consequence of the special

anatomy of the nervous system, and of the specialization of

almost every nerve and nerve-centre for a particular func-

tion, that when damage is done by injury, inflammation, or

tumour, the symptoms it produces depend very much, or en-

tirely, upon the precise locality in which it occurs. The effect

of a patch of pneumonia in tJie lung is very much the same,
whatever part it involves ; but the effect of a limited lesion in the

nei-vous system may be for a long time harmless in one spot, and
quite rapidly fatal in another. The lung subserves mainly one
function ; the l)rain and spinal cord a great number. It is this

localization of functions in cUfferent parts of the nei*vous system
that enables us to localize the disease when it occurs ; and as, for

this purpose, in the case of the lungs Ave examine CA^ery part of

the surface of the chest by percussion and auscultation, so in the
case of the nervous system Ave investigate every function—the
poAver of motion in every part of the body, the accuracy of sensa-
tion, the perfection of tlie special senses, and the integrity of the
intellect and emotions. Having ascertained the seat of the lesion,

Ave may, from our knoAvledge of tlie diseases that affect cer-
tain localities, make a complete diagnosis : on the other hand, Ave
may soinetimes, from the nature of the attack, or from points in
the patient's history, l)e enabled to recognize the nature of the
lesion, Avhen its exact localization is still uncertain.

Before proceeding to the systematic description of the dis-
eases of the nervous system, I must say something of the methods
of investigating the symptoms Avhich they produce.

EXAMINATION OF THE NERVOUS SYSTEM.

MoTon Symptoms.

These consist of paralysis, spasm or convulsion, and inco-ordi-
nation.

Paralysis, or loss of poAver in the muscles, is mostly due to
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lesions of tlie nervous system
; hut it occurs in some diseases of

tlie muscular substance itself, surh as pseudo-hypertrophic
paralysis, and it may arise from defective nutrition, such as fol-
lows prolonged illness ; but it is not then included under the term
paralysis. In all forms, the weakness may be of any degree up
to complete abolition of movement. The lesser degrees are
sometimes called j)firesis, or partial juiralysis. Paralysis in the
upper limb may be tested by getting the patient to gi-asp one's
hand >vith his, by forcibly extencUng (or flexing) his arm, which
he tries to keep flexed (or extended) ; in the lower liml) by his
power to stand upright, or to raise the heels from the ground, or
to carry a weight on the back, or, while sitting in a chair, to flex
or extend the leg against the obsei-ver's pressure

;
or, if in bed, to

raise the foot and leg from the bed, or to draw the knee up to the
abdomen, or to raise the leg while the observer presses upon the
knee. Comparison should be made with the hmb of the opposite
side, or with tliose of a healthy individual of the same sex, age,
and muscular development. The grasp of the hand can be
usefully tested by the dynamometer, which, in its usual form,
consists of an oval steel ring 5 by 2^ inches, which, when com-
pressed laterally, registers the extent of movement on a dial,

scaled to pounds. It can also be used by pulling on the two
ends.

Names have been given to special forms of paralysis, such as
hemijylerjia, paralysis of one side of the body

;
paraplegia, paralysis

of the legs, or the legs and trunk
;
monoplegia, paralysis of one

limb, &c.
Spasms, or Convulsions, are involuntary muscular contractions,

which may (1) be continuous, or to7iic
; (2) interrupted, or clonic.

In this last there are quickly alternating contraction and relaxa-
tion of the muscles, producing jerking or tremor, or more violent

to and fro movements of the limb, or of whatever part is affected.

Permanent shortening takes place in muscles that are the

subject of continued spasm, and long-continued paralysis may
result in contraction or shortening of the antagonistic muscles.

In both these cases tissue-changes ultimately occur which hinder
recovery.

Inco-ordination.—Muscular movements, especially the more
complicated, require an exact adaptation in the contractions

of the different muscles concerned. These are not only the

muscles primarily needed to effect the movement, but also

their antagonists
;
and, if this adaptation is imperfect, the move-

ment becomes irregular, or disorderly, and i7ico-ordinatimi, or

atari/, results. It may be tested by the attempt to walk along a

straight line, when the gait is found to be staggering, or reel-

ing, or waddling
;
by turning (piickly wlien walking : l)y lifting

the heels from the ground when standing ; or by attempting to

stand with the eyes .shut. In the upper extremities it may be

obnous on the patient putting out his hand to seize objects, or
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slighter degrees may be brought out by the patient shutting

the eyes, and then trying to touch his nose witli the tip of his

forelinger, or to hit a spot on a sheet of paper with a pencil.

Sensoby Symptoms.

The sensations of touch, temperature, and pain are not always

affected together, and each should be separately tested.

Anaesthesia, or loss of tactile sensibility, can be tested by
liglitly touching the surface of the skin with a feather, or a strip

of paper, while the patient's eyes are closed. He should be able

to say when and where he is touched. Fallacies are common, and

the result must be checked by frequent trials. Some idea of the

extent of anaesthesia may be gathered by noting the chstance at

which two points touching the skin can be recognized as two, or

are thought to be only one. In the most sensitive parts they are

recognized as two when less than 2 mm. apart ; in the least

sensitive, the distance must be 2 or 3 inches. The sesthesiometer

is an instrument devised for the accurate measurement of these

points ; it consists of a gi'aduated bar, on which two points can.

slide easily, so as to be tixed at any required distance from each
other. The following are some of the measurements given by
Weber, representing the distances at which the points can be dis-

tinguished as two, under normal conditions :—Tip of the tongue,
l-o mm.

;
finger-tips, 2 to 3 mm. ; the lips, 4 to 5 mm. ; the cheeks

and back of the fingers, 12 ram. ; the forehead, 22 mm. ; the neck,
34 mm. ; the forearm, leg, and dorsum of foot, 40 mm. ; the chest,

4o mm.; the back, 60 mm.; the upper arm and thigh, 75 mm.
Leube has proposed to move a point along the skin, and observe
the lea.st amount of movement that can be recognized as such.

Parsesthesia and dyssesthesia are terras used to designate
those modifications of tactile, as well as painful, impressions,
which result in " tingling," &c., and also various sul)]'eetive sen-
sations, as formication, and the nurab feeling.

Sometimes a touch is felt as if it were two, three, or more
(jmlywsthesia), or it may be felt in another part of the body, or
at the corresponding part of the opposite side of the body
{(illochiria).

Analgesia means insensibility to pain. It may be tested by
pinching, or by pricking with a blunt point, such as the point of
a quill pen ; or by applying the faradic current with wire lirush
terminals. Excessive sensibility to painful impressions, or the
production of pain from impressions commonly painless is called
hi/peraisthesia. For the former, the term hyperahjesia may be also
rightly used.

Sensibility to pressure on the skin can be te.sted by weights
applied to it, and the minimum variation of the weight that can
be recognized must be noted. In health it is about one-twentieth
of the total pressure.

Sensibility to temperature may be tested by the application
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of hot and cold spoons, a spoon being heated by immersion in hot
water, or by the application of test-tubes holding hot and cold
water. Differences of temjierature may be entirely unrecognized

;

cold may be taken for heat, or the reverse. Probably sensations
of heat and cold are conveyed by different nerves.
Muscular sensibility is commonly tested by asking the

patient to distinguish between different weights placed in his
hand. It is important that no clue sliould be given to the sense
of sight or the sense of touch ; hence the weights should be of the
same size and shape, or, better, they should be placed in a bag,
suspended by a string. Other methods are the power of recog-
nizing the ijosition into which the limb is put, the sensitiveness

of the muscles to deep j)ressure, and to electrical stimulation.

Cutaneous sensation must be ehminated by iirmly gi-asping the
limb in the first of these cases, and by the injection of cocain in

the last.

Reflexes.

Two groups of reflex actions, partially familiar to us for many
years, have been recently carefully investigated, and applied to

the diagnosis of nervous diseases. One group is that of superficial

or cutaneoiLs reflexes ; the other, that of deeji or tendon-refiexes.

Cutaneous Reflexes.—When the skin of the inner side of the

thigh is lightly scratched or stimulated, the cremaster muscle of

the same side contracts and draws up the testicle. This is a

purely reflex action, depending upon the integrity of an afferent

and a motor nerve, and of tlie nerve-centres in the segment of

the spinal cord with which they are connected : it is called

the cremasteric reflex. There are other parts of the surface

where stimulation readily elicits muscular contraction
;
thus, on

stimulating the sole of the foot, the foot and leg are ch-awn

x\Y)—2)lant(tr re/fex; a (/luteal reflex is obtained by stimulating the

surface of the Inittock ; an abdominal, by scratching the alxlomen

along the outer border of the rectus ; an ejwjastric, by irritation

over the cartilages of the lower true ribs; a scapular, by

stroking the .skin between the shoulder blades, when the

attached muscles contract. Since these movements require the

integrity of the reflex arc, they may be abohshed by disease of

the centre, of the afferent or of the efferent neiwe ; and it is

important to know the segment or segments of the spinal

cord to which each reflex corresponds.

Dr. Glowers gives the following :—

Eeflex. Segment of cord corresponding to-

Plantar . . . 1st to 3rd sacral nerves.

Gluteal . . . 4th and 5th lumbar and first sacral nerves.

Cremasteric . 1st to 3rd lumbar nerves.

Abdominal . 8th dorsal to 1st lumbar nerves.

Epigastric. . 4th to 7th donsal nerves.

Scapular . . 5th cervical to 1st dorsal nerves.
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Some facts in connexion with these reflexes in diseases of the

brain and spinal cord seem to justify the hypothesis that the skin

reflex centre in the spinal segment is controlled by a centre

situated in the brain, and this again by a third centre situated in

the cortex. These facts are, first, that in spinal lesions cutaneous

reflex is exaggerated in the parts corresponding to the cord

below the lesion ; and secondly, that in hemiplegia from cere-

bral disease, the skin reflex is diminished on the side of the

paralysis.

Deep Reflexes.—^\nien the leg is hanging freely, with the

knee bent at a right angle, and the ligamentum patella? is sharjily

struck with the tips of the lingers, the ulnar edge of the hand,

the edge of a book, or other similar object, the rectus femoris

contracts, and the foot is jerked sliarply forward. This has been
called the linee-phenommon, imtellar-tmdon rejiex, jnitellar reflex,

or knee-jerh. It is generally well obtained, in the sitting j^osi-

tion, by crossing one leg over the other and striking the upi)er

knee. When the reaction is slight, the patient sliould sit on a
table, with the legs hanging over the edge, and the knees should
be l>are. Often it can be obtained by striking above the patella.

When the i)atient is in bed, the leg may be raised by placing
the hand imder the knee ; or the patella being pushed down by
a finger placed across the top of it, this finger is struck with the
fingers of the other hand (depressed patellar reflex). AVhen
obtained in this way, it is generally exaggerated. Ankle-clonus
or foot-clonus is a similar phenomenon, which occurs in certain

.spinal and other diseases, but is not, like the knee-jerk, present
in health, except in a modified form. To elicit it, the patient
should be in bed or in a chair ; the leg is lifted with the left

hand, and the foot, held firmly by the toes in the right hand,
is forcibly bent toAvards the knee. Immediately the calf muscles
contract, but as the pressure on the foot is maintained, they
relax, again contract, and so alternately contract and relax
for an almost indefinite period, constituting the so-called
clonus. When the flexion of the foot fails to start the con-
tractions, they may be brought out, while the foot is flexed, by
a tap on the front of the leg (front tap), or on the tendo
Achillis. The contractions occur at the rate of about seven in
a second. The nu)dification of this phenomenon that occurs in
health is the series of rapid alternating moveiiients which can
be kept up continuously and without effort when, in the sitting
posture, the foot rests on the ground by the tips of the toes only,
Kettexes, similar to the knee-jerk, can be sometimes obtained
with the tendon of the triceps, tlie tendons at the wrist, and
others

;
and in some cases a clonus can be obtained at the knee.

The phenomenon of the knee-jerk was first spoken of as tendon-
reflex, under the idea that an impression on the tendon was trans-
mitted to the spinal cord, and reflex contraction of the rectus
muscle followed. It is, however, not so simple a process as this.
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It is in part reflex, and the integrity of a reflex-arc, including a
segment of the spinal cord, is necessary

;
but, on the other hand,

the knee-jerk takes place wlien the patellar tendon nerves are
divided, and it dii^ers from ordinary reflex processes in the
rapidity of transmission, as shown by the interval of time
between the stimulus and the reflex movement. In a reflex

action from the .skin of the knee, the interval is one-fifteenth of

a second ; in the knee-jerk it is only one-twenty-fifth to one-
thirtieth of a second, and in the depressed-patellar reflex, only
one-fortieth of a second. Dr. Gowers' explanation is that the
tension of the muscle (by the weight of the swinging leg) excites

by reflex stimulation a state of extreme irritability to local

stimulation ; and this local stimulation (striking the tendon, or

the front tap in foot-clonus), excites a visible contraction. In
foot-clonus the forcible stretching of the calf muscles not only
gives the re([uired ten.sion,but also acts as a local stimulant to set

up contraction ; and the tension continuing, each contraction is

rapidly succeeded by another. According to this view, therefore,

these reflexes are not tendon-reflex, but mmcle-rojle.r. Dr.

Gowers lias suggested the term " myotatic irritability " {totikos

extended). The segments of the cord concerned in these move-
ments are those which corresi^ond, for knee-jerk, to the third and
fourth lumbar nerves ; for ankle-clonus, to the fourth lumbar and
first sacral nerves.

Paradoxical contraction of Westphal is a slow contraction

in a muscle when it is suddenly and passively shoi'tened. Thus,

if the foot be bent up towards the knee, the tibialis anticus will,

after an interval, contract, and maintain the foot bent for a time,

and then slowly relax. Its significance is not kno\vn.

Changes in Nutrition.

The nutrition of the tissues is profoundly affected in some

diseases of the nervous system. Special trophic nerves are spoken

of, but their separate existence is uncertain. The most marked

effects are seen in lesions of nerve-trunks and their centres.

Thus, lesions of the anterior cornua (infantile paralysis) or of

the nerves (traumatism, neuritis) are accomjianied with marked

Avasting of muscle, which is not present in lesions of the brair,

or in those of the cord, which do not implicate the gray cornua.

Wasting of muscle is first shown by flabbiness ; later, by actual

diminution in size. Its extent can be estimated liy measurement,

but it must be rememliered that subcutaneous fat may com-

pletely mask a good deal of wasting, so far as bulk is concerned.

13ut other parts besides the muscles are often involved. The

skin in some chronic cases becomes thin, red, and shmy—the
"glossy skin" of Paget; the finger-ends are pinched, from

wasting of the subcutaneous tissue; the growth of hair and

nails is retarded; and the nails are brittle. The bones may
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also suffei- in their nutrition, becoming brittle or breaking

easily ; and if paralysis occurs in early life, growth of a whole

limb may be retarded, so that it is eventually one and a half to

two inches shorter than its fellow. In acute cases, the tcmpera-

tiu-e of the skin is raised, the vessels dilate, vesicles or bullae

form, and bed-sores occur on the slightest irritation or pressure.

Electrical Conditions.

Two forms of electricity are commonly used in medicine: the

faradic, induced, or internipted current, derived from an induction

coil ; and tlie f/alvanic, voltaic, or continuous current, derived

from several cells, numbering from two to forty or lifty, joined

in series—that is, with the positive plate of each in connexion

with the negative plate of its neighbour.

The Faradic Current.—This is best apphed by placing the

two terminals at no great distance from one another on the

surface of the muscle to be stimulated or on the nerve which
supplies the muscle. It is inchfferent which pole is upper-

most (nearer the nerve centres), as the current passes alter-

nately each way. The stronger the cm-rent, the greater is the

contraction. The faradic current causes contraction by stimu-

lating the nerve-trunks and the nei-ve-endings in the muscles,

but not the muscular substance itself. Consequently, when the

nerve is injm-ed or degenerated, or cut off from its nerve

centre, the reaction to faradism is completely lost, both on
api)lication to the nei've and to the muscle.

The Galvanic Current.—Tliis is applied by placing one pole,

or terminal, on the spine, the other on the nerve or muscle to

be tested. The results are different, according to the position of

the poles ; that is, whether the kathode, or negative pole, is on
the muscle, and the anode, or positive pole, nearer the centre,

or vice versa. In the former the current is said to be descending,

direct, or kathodal ; in the latter, asce7idin(/, viverse, or anodal. A
galvanic current of moderate strength causes no contraction
while the cu'cuit is complete—that is, while the two terminals
arc continuously applied ; but contraction takes place (1) when
the circuit is broken, for instance, by lifting the terminal from
the muscle, and (2) when the circuit is completed again. These
contractions are partly due to stimulation of the nerve-endings,
but partly also to stimulation of the muscle substance itself

;

and in certain stages of nerve injury and degeneration, when
the faradic current fails to elicit any reactions, and the galvanic
cm-rent applied to the nerve gives no result, the latter current
applied to the nniscle calls forth contractions, the characteristic
of wliich is tliat they are slower and longer than under normal
circumstances.
Polar Reactions.—An important feature in the galvanic

current has now to be pointed out. It has been already stated

10
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that the current may be direct or inverse, and that conti'action
takes jilacc when the current is either closed or opened. 1'liis

gives four different conditions of contraction :—(a) Closing tlic

direct (kathodal) current, (/3) opening the direct, (y) closing the
inverse (anodal), and (S) opening the inverse. These contractions
are generally indicated by symbols, as follows :

—

(a) KCC, Kathodal Closure Contraction, meaning the contrac-
tion which takes place when the circuit is closed with the
kathode or negative pole on the muscle (hence a descending
current).

0) KOC, Kathodal Opening Contraction—that is, contraction
when the cuiTent is opened with tlie kathode on the muscle,

(y) ACC, Anodal Closing Contraction, or contraction when the
cmTent is closed with the anode or positive pole on the
muscle (hence an ascenchng current).

(8) AOC, Anodal Opening Contraction, or contraction when
the current is opened with the anode on the muscle.

If, in health, the attempt l^e made to ascertain what is the
smallest number of galvanic cells—that is, the strength of battery

—which will cause the four kinds of contractions, it will be foimd
that KCC requires the smallest number, often six or eight of an
ordinary battery ; ACC requires more ; AOC as many or some-
times more than ACC : and KOC is only brought out by a very
strong current, or by none at all that can be borne lij' the patient.

Moreover, currents that are required to brmg out strong contrac-

tions with AC (Anodal Closure) or AO (Anodal Oi^ening), produce

tetanic contractions with KC (Kathodal Closure).

The ascending order rei^resented by the following formula

should be remembered

—

KCC
ACC
AOC
KOC

Or in more detail as follows :

—

Strength of Current. Kind of Contraction.

Very weak .... KCC only.

Weak KCC .stronger, ACC, and AOC.
Moderate KC tetanic, AC and AO stronger con-

tractions.

Strong KC strong tetanus, AC and AO stronger

contractions, KOC.
Very strong .... KC very strong tetanus, AC tetanus, AO

strongest contraction, KOC stronger.

Thus, for the same amount of current strength—

KCC ACC, ACC = or AOC, AOC KOC.
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In early stages of nerve and muscle degeneration, these rela-

tions are often altered—KCC requires as many or more cells tlian

ACC, and AOC as many or more than KOC. Thus, ACC => IvCC,

and KOC =- AOC. These alterations are described as qualitative.

changes, to distinguish tliem from any general alterations in

susceptibility to the current, which also occur in disease, and

may be called quantitative. The former are also called polar

changes.

Special Senses.

Tlie special senses may have to be investigated in any case of

nei-vous disease, as they may give important information as to

the condition of the centres.

Hearing may be tested by the tuning-fork, or the watch ; and
the meatus should be examined with the speculum.

Smell.—One nasal orifice may be closed, while with the other

the patient is directed to smell such substances as musk, valerian,

essential oils, eau de Cologne, or camphor. It must be remem-
bered that ammonia and other i)ungent sul:)stances irritate the

nei-ves of touch rather than those of smell.

Taste may be examined by the application of salt, sugar, or

quinine, to each side of the tongue alternately.

Vision is aiSected in several ways in nervous diseases. The
size of the j)upils should be noted, and the two puinls compared.
It should be noted whether they contract to light, or during
accommodation. The patient's power of vision for near objects

and distance should l)e inquired into, and the presence of myopia
or hypermetropia detennined. Inability to see objects closer,

while they can be seen at a distance, is due, in old persons, to slow
changes in the lens (presbyopia), in young persons to paralysis of

accommodation, which may occur rapitlly, as after diphtheria.
Diplnpia or double vision is mostly the result of paralysis of the
external ocular muscles. The field of vision may have to be tested,

as some patients have good central vision, and are quite unaware
of important defects in the rest of the >isual field. This may be
done roughly by asking the iiatient to look steadily at an object
about a foot in front of him, and then bringing objects gradually
within his field, from above, below, and either side, and noting
when lie can first see them. Each eye should be tested separately
with the other closed. More accurate results can be got Avith an
instrument called the perimeter. A'aluable information is gained
in many nervous diseases by an examination of the optic disc
with the ophthalmoscope. The change of niost importance to
the physician is inflammation of the optic disc, optic neuritis or
papillitis. In the early stages the disc is more vascular, red
instead of pink in colom-, the edge is blurred, indistinct, and
changes its thin sharp outline for a broad violet or pui-plish zone

;

the retinal veins become tortuous. In later stages, the disc looks
larger than normal, the sm-face is red or purplish red in colour,
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.With an appearance of radial striation ; the veins, as tliey lie on
the retina, arc markedly tortuous, full, and dark, whereas on the
disc itself they are partly or entirely concealed by effusion ; the
arteries are thm. Subseipiently, the disc becomes more promi-
nent

;
It may be mottled white and red by effusion of lympli and

blood respectively, which quite conceal the retinal vessels, while
the disc vessels are increased in numlier and size ; or the effusion
may be so great as to form a prominent button of gray colour,
from which proceed the very thin retinal arteries, antl full tortuous
veins. After three or more months the lymph is gradually
alisorl)cd, and atrophy takes place, producing a small disc of a
bluish white colour, with small retinal vessels. It is important
to notice that m early stages of optic neuritis, ordinary vision is
commonly retained, so that the patient may be (piite unaware of
anything wrong with his eyes, and the lesion is only detected on
examination with the ophthalmoscope

; in such cases the visual
field may be found smaller than normal.

DISEASES OF THE NERVES.

NEURITIS.

Inflammation of the nerves, or neuritis, arises from direct injury,
such as blows, punctured or lacerated wounds, over-stretching,
the pressure of bones in fractures and dislocations, and com-
T)ression by the action of muscles tlirough wdiich they pass.

Inflammation in the neighbourhood of nerves may extend so
as to involve them ; and this may happen in suppurating joints,

in osteo-arthritis, in pleurisy affecting the intercostal nerves, or
in cerebral and spinal meningitis. Cold is a frequent cause of

neuritis, which is then often called rheumatic ; and acute general
diseases, like enteric fever, small-i)ox, and diphtheria, are some-
times followed by it. Neuritis also arises in some otlier conditions

affecting the system generally, such as gout, syphilis, leprosy, the
kak-k^ of tlie Japanese, chronic alcoholism, and lead-poisoning.
• Neuritis may be interstitial, affecting mainly the connective
tissue ; or parenchymatous, affecting first the nerve-filires them-
selves. In acute neuritis the nerve is red and swollen, there

may be small lisemorrhages, and the microscope shows leuco-

cytes infiltrating the sheath and the septa between the bundles
of nerve-fibres. If these changes are limited to the sheath

or perineurium {perineuritis) the nerve-fibres may escape any
serious lesion ; but if it is interstitial they arc more likely to be

affected, the myelin becoming atropliied, and the axis-cylinders

suffering less. Ultimately a new fibrous tissue is developed in

the interstitial tissue and .sheath. In the parencliyinatous form
the disease appears to begin in the nerve-fibres, the myelin of



NEUBITIS. 149

the white substance of Schwann is broken up into fragments and

globules, the nuclei of the internodal cells enlarge and divide,

and the protoplasm increases in (juantity or becomes granular.

The axis-cylinders, at first breaking into segments with the

myelin, disappear, while the myelin, becoming less and less,

may leave tlie nerve-tubes nearly empty, containing only here

and there nuclei, some finely gramdar matter, or brownish ])ig-

ment granules. The nerve-fibres are generally affected unequally.

Secondary Degeneration.—Injm-ies, which cut off nerves

from their centres, cause important alterations below the

lesion. These have been closely studied in animals, and similar

changes follow neuritis, as well as direct injury, in man. They
consist of a degeneration of the nerve-fibres, and atrophy or

degeneration of the muscles supijlied by them.

The nerve degeneration known as " secondary degeneration,"

or " Wallerian degeneration," from the iihysiologist who fii-st

described it, is very similar in its nature to the parenchymatous
inflammation just mentioned ; and it may be accompanied by
varying degrees of interstitial change. In rabbits the first

complete interruption of the myelin and axis-cylinder takes

place about the second day after the lesion, in man more
slowly, probably from the fourth to the eighth day. The change
takes place simultaneously along the whole length of nerve

below the le-sion.

More or less perfect regeneration of the nerve-fibres may take

place most readily in slight lesions; and this begins at the

central end by the growth of new axis-cylinders, which after

Avards become covered with myelin.

The muscles in coimexion with such injured nerves become
flabby, and lose bulk. The muscular fibres diminish in size,

the transverse striation becomes less distinct, and the substance
granular. Later, the transverse striation is lost or replaced by
longitudinal striation, and there is an increase of the connective
tissue between the fibres.

Electrical Reactions.—Some important results follow the
degenerative lesions above described. Faradic irritability in

both nerve and muscle diminishes rapidly, and may disapi)ear
by the end of the second week. Galvanic irritability in the
nerve disappears in about the same time. But the irritability

of the muscle to galvanic currents, though at first less than
normal, in a few days becomes excessive, and remains in an
exalted condition for some weeks, then gradually falls to the
normal, or even, for a short thne, below it again.

In recovering cases, the faradic irritability of nerve and
muscle, and the galvanic irritability again appear about the
eighth or ninth week (Erb), and gradually attain the normal.
The return of power in the paralyzed part generally precedes
any decided improvement in the electrical reactions. In severe
lesions with extensive atrophy of muscle the electric ii-ritability
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of all kinds disappears rapidly in tlie case of the faradic
current, and of the j^alvanic current as applied to the nerve-
Init tlie irritability of the muscle to galvanic currents here'
also, IS excessive for some weeks, before sinking below the
normal, and finally becoming extinct.

Generally, but not always, accompanying the above quanti-
tative changes are the qualitative or polar changes above de-
scribed (pp. 146, 147). Instead of the order of excitability lieing

KCC
ACCl
AOC J
KOC

ACC may equal KCC, thus KCC \
ACC j"

AOC
KOC

or ACC may exceed KCC, and KOC may exceed AOC—
ACC
KCC
KOC
AOC

The term " reaction of degeneration " or " degenerative re-
action" is used for the symptoms just described, namely, loss
of excitability in the nerve to both faradic and galvanic currents

;

loss of excitability in the muscle to the faradic current ; increased
excitaliility of the muscle to the galvanic current, -with qualitative

or polar changes. The symbol RU is often used.
Some variations in the phenomena occur, especially in tlie

slighter forms of lesion. Thus the usually early fall of irritability

may be delayed some days; or the initial fall of the irritability

of muscle to galvanic cm-rents may be absent, and the increase

may be delayed some days ; or, in very slight cases, the u'rita-

bility of the nerve to both faradic and galvanic currents may be
for a few days increased.

Other symptoms referable to the nerve-lesion and resulting

degeneration are : paralysis, followed by flabbiness and atrophy
of the muscles, often with tenderness to pressure, or on contrac-

tion. Diminution or loss of sensation occurs where sensory fibres

are involved, though this is often, in mixed neiwes, very small in

proportion to the paralysis. Increased sensitiveness, or pain, or

hypersestliesia may be present in the distribution of the nerve, and
pain or tenderness of the nerve-trunks. The cutaneous and deep
reflexes cannot be elicited.

The trophic and vasomotor changes above mentioned (p. 144)

mostly result from nerve degeneration.

In acute forms of neuritis there is more or less pain in the nerve
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itself, and in the part to wliicli it is distributed. The pain is worse

at night, and increased by movements or positions that cause

stretching or jiressiu'e on the nerve. If the nerve-trunk can be

felt, it may be found swollen and tender, and the skin may be red

over it, or even oedematous ; but this is rare. Tingling and hyper-

festhesia may be also present. Later on, sensation may be dimi-

nished, and the muscles may present twitchings or cramps, at the

same time losing power and becoming tender. Ultimately they
atrophy and give the reaction of degeneration. Slight constitu-

tional cUsturbance may accompany the onset, but soon passes off.

In chronic neuritis pain is an early symptom and constitutional

disturbance is absent. Changes in sensibility, atrophy of the
muscles, degenerative reaction, glossy skin, and other nutritional

disturbances follow.

The duration of neuritis is very variable : slight cases may
recover quickly, others last weeks or months. Sometimes neuritis

spreads uf)wards, and, reaching a plexus, invades the several
nerves proceeding therefrom. This is called " migrating neuritis."

It may extend to the spinal cord, setting up myelitis or menin-
gitis, and to some such process Dr. Gowers is inclined to refer
the forms of paralysis which follow visceral disease {e.g., cystitis),

and are known as " reflex paralyses."

Diagnosis.—Neuritis must be recognized by its symptoms

—

sensory, motor, and tropliic—being limited to the distribution of
a nerve, which is, at the same time, painful and tender. In its

early stage it may simulate rheumatism or ostitis, and, from tlie

pain alone, it may be mistaken for neuralgia, in which, however,
anfestliesia and motor paralysis do not occm'.

Treatment.—The first indications are to remove the cause, if

possible, and keep the affected part at rest in such a way as to
avoid all irritation of the nei"ve. In acute cases, the diet should
be light, the bowels kept open, and salines may be given. General
and local diaphoresis are often useful. Hot fomentations or
linseed-meal poultices should be applied to the affected part, or
leeches in very severe cases. On the other hand, cold is re-
commended for traumatic cases. In later stages, counter-irrita-
tion by blisters, mustard plasters, or liniments may be used,
remembering the increased sensitiveness of the skin to these
agents (p. 146). Internally, mercury in small doses is the best
remedy. For chronic cases, counter-irritation should be employed,
and electricity in the form of galvanism. Dr. Gowers recom-
mends the anode on the inflamed nerve, or painful spot, and a
just perceptible current flowing continuously for ten minutes.
Stronger currents or faradism are only desirable in very chronic
cases. He advises the muscles to be left alone, unless much
degenerated, when they may be stimulated by gentle friction or
by a weak interrupted galvanic current.
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MULTIPLE NEURITIS.

Multiple or peripheral neuritis (polyneuritis : disseminated
nemitis) lias recently attracted much attention, as explaining the
paralytic condition which is frequently brought on l)y chronic
alcoholism, and which was long ago described by Ur. Wilks as
" alcoholic paraplegia." This, indeed, is its most common cause,
but cases also arise from poisoning by lead, arsenic, copper,
bisulphide of carbon, carbonic oxide, and ergot ; in connexion
with certain diseases, especiaUy chphtheria (see p. 95), but also

with simple jjliaryngitis, scarlatina, rothehi, measles, typhus,
enteric fever, tuberculosis, epidemic cerebro-spinal meningitis,
mumps, cholera, syphilis, puerx^eral conditions, rheumatism,
gout, and diabetes ; and from exjjosure to cold, damp, or fatigue.

Multiple nem'itis also forms a part of leprosy, and of the endemic
disease of Japan, kak-k^ or beri-beri. Dr. Gowers also alludes

to cases probably caused by septicaemia. As a result of alcoliol-

ism, it is much more frequent in women than in men, and occurs

mostly in the middle period of life.

The changes in the nerves are similar to those already de-

scribed—they may be interstitial or parenchymatous. Interstitial

changes are more marked in the larger and medium-sized nerve

trimks, and parenchymatous changes in the peripheral parts.

The changes of both kinds are slighter as one approaches the

spinal cord, and the anterior roots are usually normal. The
spinal cord has been generally found healthy. The muscles are

degenerated or atroi^hic.

Symptoms.—The account of these is drawi mainly from

alcoholic cases. They begin generally with tingling, or " pins

and needles," in the extremities, or a sensation of numbness

;

at first only in the hands and feet, later, spreading up the limbs.

After a shorter or longer time the hmbs become weak. Dr. Ross

has observed that the earliest symptoms are (1) numbness of the

fingers and toes; (2) vasomotor spasm in the fingers and toes,

producing " dead fingers ;
" and (3) muscular cramps, especially

in the calves. In acute cases there may be constitutional dis-

turbance, with elevation of the temperature to 103° or 104°; but

often the symptoms are not prominent enough to lead to an

examination. The patient may, for a time, get about his ordinary

occupations, but at last has to take to his bed. The paralysis

affects the extensors more than the flexors of the limbs, so tliat

the patient is imable to extend the hand, and the toes are

pointed as he lies m bed (drop-wrist and thop-foot). Tlie

interossei and other muscles are weakened
;
and, in marked cases,

the diaphragm and the vocal cords arc paralyzed, so that

breathing is difficult, and the voice is weakened or abolished.

A quick pulse may accompany the laryngeal paralysis, from

neuritis of the vagus. The facial muscles may also be affected.
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The weakened muscles quickly atrophy; and the change is

early noticed in the anterior tibial muscles, in the extensor brevis

digitorum, the calf muscles, and the interossei of the hand.

The electrical conditions of the muscles are also altered. The

reaction to faradism is diminished or lost, but the effect of the

galvanic current varies. Sometimes there are well-marked jjolar

changes, so that com])lete reaction of degeneration is present.

Souietimes tliere is only a quantitative change {see pp. 14(), 150).

Sensory symptoms vary considerably—anaesthesia is gene-

rally limited to the lower parts of the limbs, but there may
be hyperajsthesia. Pins and needles or severe gnawmg or

burning pains belong especially to tlie eai-ly stages. Tlie nerve-

trunks are often tender, or their compression may cause " pins

and needles " or " deadness "; but the most constant is extreme
tenderness of the muscles to pressure, a condition which lasts for

months, even in advanced stages of atrophy : it is usually well

marked in the muscles of the calf. The reflexes are generally

lost. The bladder and rectum are often unaffected, but tlie

exci'etions are sometimes passed in bed in alcoholic cases, possibly

from the accompanying mental state. As the case progresses,

the skin undei'goes tropliic changes. Contraction of the limbs
may arise, such as ilexion at the elbow, and pointing of the foot,

and adhesions may form in and about the joints. Bed-sores

are less common than in spinal cases. With extreme muscular
wasting of the body or limbs, it is often remarkable how the
form of the face is preserved. In alcoholic cases tlie i)aralysis is

generally accomi)anied, and sometimes partly masked, by a con-
dition of mind of which the essential features are loss of memory
for recent events, and delusions as to events that have never
happened. Thus the patient will be unable to tell her name, age,
the day of the week, or where she comes from

;
but, on the other

hand, may say that she has been for a Avalk, or ride, or has seen
certain friends, in obvious antagonisni to facts. There may be
a stage of talkativeness, or even delirium

;
but, for the most

part, the patients show extreme apathy, and complete indifference
to surroundings.
Sometimes the symptoms are marked by inco-ordination (ataxia),

instead of simple iiaralysis. This may affect the arms or the legs,
and may, in the latter case, closely simulate locomotor ataxy of
spinal origin.

Diagnosis.—The association of the mental condition Avith
extensor paralysis of the arms and legs, with wasting and tender-
ness of the muscles, is characteristic of alcoholic cases. In all

cases, the comliination of sensory symptoms with muscular
atrophy and paralysis in all four limbs, esj^ecially if the face be
involved as well, helps the diagnosis from spinal paralysis due
to disease of the anterior cornua. The ataxic cases are to be
distinguished from locomotor ataxy by tenderness of the calf-
muscles, by a gait in which the dropping of the foot is noticeable,
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wliereas the foot is often thro-wn up in tabes, and by the absence
of Argyll-Eobertson pupil.

Prognosis.—AlcohoUc cases may be fatal, either in an early
stage, where the cause is not j^romptly removed ; or after months,
from emaciation and bed-sores, or from i)hthisis, or cirrhosis of
the liver. In many cases the symptoms develope rapidly in tlie

first .six or eight weeks, and then the condition of the patient
may remain stationary for montlis, or very slowly improve. Years
after recovei'y may be only partial. But in alcoholic and in other
cases, where the disease is not too far advanced, and the cause
can be comi^letely removed, the prognosis is fairly favourable,
recovery taking place slowly in the course of two to six months.

Treatment.—Tlie patient should have complete rest on a
water-bed, if the disease is extensive, and nutritious cUet, mth
complete abstmence from alcohol, in cases due to drink. In
those due to syphilis, sodiuiu iodide and mercury should be
given, and sodium salicylate is recommended for cases following

cold. Pains may be relieved by Indian hemp, belladonna, or

morphia
;
by the application of chloroform locally, or by wrapping

the limb in cotton wool. Galvanism to the muscles by a con-

tinuous current, slowly interrupted, may be used, and massage,
if the patient can bear it. Care must be taken to prevent con-

tractions of the limbs.

NEUROMA.

Growths in the nerves may consist of nei-ve tissue (true neiu'oma)

or of the same tissues that fonn tumours in other parts (false

neuroma). The former consist of meduUated or non-meduUated
fibres, with varying amounts of connective tissue between the

fibres
;
multiple neuromata commonly con.sist of this variety.

On the other hand, a false neuroma is mo.stly single, and consists

of sarcoma, myxoma, carcinoma, syphilitic gumma, especially

in the cranial nei-ves, glioma very rarely, and filiroma most

commonly of all. The subcutaneous ends of the sensory nerves

are sometimes enlarged into minute tumours, which are visible

as small nodules, and niay be very painful (cutaneous neuromata,

tubercula dolorosa). Another form is ple.vifonn neuroma, in which

nodular, tortuous, interlacing cords are mixed up with mucli

connective tissue.

This form commonly begins in foetal life, and multiple neuro-

mata are sometimes hereditary, and said to be associated witli

a neurotic disposition. Injury from wounds and punctures causes

neuromata, as in the case of the painful bulbous ends which

form after amputation.

The Symptoms are pain, anresthesia, with numbness and for-

mication in the distribution of the nerve, and paralysis of muscles

supplied by it, or more commonly reflex spasms m adjacent or
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even distant muscles. The tumour may, of course, be sometimes

felt

Treatment by incdicincs is only likely to be successful in

syi)hilitic cases ;
otherwise the tumours must be removed.

LESIONS OF SPECIAL NERVES.

OLFACTORY NERVE.

A DIMINUTION or loss of thc sense of smell {anosmia) arises from

altered conditions of tlie nasal nnicous membrane, such as ex-

cessive dryness, or in coi-yza ; and in affections of thc l)asc of the

skull, involvini? the olfactory bulbs, such as injury, tumours,

caries of the bone, and meningitis. It sometimes occurs in loco-

motor ataxia, and is not uncommon in hysteria, as a part of

hysterical liemianresthesia. It has sometimes occurred after ex-

cessive stimulation of the olfactory nerve by strong odours. It

should be remembered tliat loss of smell may affect the power
of appreciating flavours, which really requires the combined
action of the senses of taste and smell through the posterior

nares.

Excessive sensibility to odours {hyperosmia) is noticed in

hysteria and insanity ; and morbid subjective sensations occur

in the insane, and sometimes as an aura in epilepsy.

The primary cause of these defects must be treated if possible.

In anosmia galvanism maybe tried, the jiositive pole to the mastoid,
the negative to the nasal bones. Striimpell recommends painting
"with a one per cent, solution of sti'ychnine nitrate in olive oil.

OPTIC NERVE.
We must here remember that the fibres which subserve the
functions of vi.sion, and run l)etween the retina in the eye and
the visual centres in the brain, are divided into three sections

:

the optic nerve, the optic chiasma, and the optic tract, the fibres

of which last can be traced through the optic thalamus to the
occipital lobes.

Optic Nerve.—This is liable to inflammation (optic neuritis)
from a variety of causes, some arising in the orbit, others in the
intra-cranial cavity, whilst others are general conditions of disease
mostly affecting the blood. The causes are, (1) in the orbit

—

orbital tumours, aneurysms of the ophthalmic artery, and rheu-
matic inflammation

; (2) in the cranial cavity—cerebral, cerebellar,
and meningeal tumours of all sizes and in all situations, acute
and chronic meningitis, chronic hych-ocephalus, and thrombosis of
the cerebral sinuses

; (3) general causes—malignant endocarditis,
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Bi'ight's disease, leukaemia, sometimes chlorosis, lead poisoning,
enteric fever, and some other conditions. The appearances of
optic neuritis have already been described (p. 147) ; when it is

due to orbital disease, it occurs only on the side of the orljit

affected, and is doulile only wlien lioth orbits arc diseased ; l)ut

intra-cranial lesions, whetiier unilateral, median, or multiijle, as
well as blood conditions, cause, with very rare exceptions, a
double optic neuritis, unless the lesion—as, for instance, a carotid
aneurysm—is so far forward as to press on the nerve in front
of the chiasma. The effects of optic neuritis on vision are

variable ; vision may be practically good, with a great deal of

neuritis ; but on examination with the perimeter, the field may
be found contracted at its periphery. With the highest degrees
of neuritis, vision may be lost or reduced to perception of light.

Axial neuritis, or neuritis of the central fibres of the nerve,

occurs at the back of the orbit, and leads to a loss of vision in the

centre of the field.

Ojjtic atrophy occurs as a late stage of optic neuritis (secondary

atrophy), and occasionally as a primary lesion, without any
previous neuritis, as in locomotor ataxy. Vision is vei'y greatly

reduced, or abolished entirely, by optic atrophy.

Optic Chiasma.—This may be affected by tubercle or syiMlitic

gumma or meningitis, by the pressure of internal hydrocephalus

and by haemorrhage into its substance. Since it contains the

decussation of those fibres which pass from the left tract to the

nasal half of the right retina, and those which pass from the

right tract to the nasal half of the left retina, it follows that its

lesions produce paralysis of the nasal half of each retina, and a

corresponchng blindness in the temporal half of each visual field.

This is accordingly called temporal hemianopia. If the lesion ex-

tends to one side, or forward in the optic nerve or backwards

in the optic tract, the direct fibres on that side are affected as

well, and the vision of that eye is cpiite lost.

A nasal hemianopia, or blindness of the inner half of each field,

would result from a separate lesion on each side of the chiasma

involving the direct fibres to the outer half of the retina. It is

necessarily very rare.

Optic Tract.—The optic tract contains fibres which pass from

the visual centres, partly direct to the outer half of the eye of the

same side, partly across the chiasma to the inner half of the retina

of the opposite eye. A lesion of the left optic tract paralyzes

the left half of each retina, and gives bUndness in the right

half of each field
;
similarly, a lesion of the right optic tract ]3ro-

(luces blindness of the left half of each visual field. This is called

lateral or homomjmous hemianopia. This may, however, be caused

not only by lesions of the tract itself, but by diseases of the bram

implicating the fibres which connect the tract with the occipital

lobe and the visual centres. The dark part of the field may be

a complete half, or it may be less ; and this partial hemianopia
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is more likely to arise from lesions in those posterior situations

where the conducting fibres are less closely united together.

A tumour in the occipital lobe may thus cause lateral hemi-
anopia; and if each occipital lobe is successively or simultaneously

affected l)y any lesion—as in a case that came under my notice

some years ago—there will be complete blindness, or double
lateral hemianopia. Optic neuritis may in some such cases be
entirely absent, and is not a necessary part of lateral hemianopia.
A transient hemianopia may occur in cerebral h;emorrhage ; and
a peculiar form of lateral hemianopia is a striking phenomenon
in migraine. In recovery from hemianopia, the field generally
clears from centre to periphery, as is common in migraine, or
from above or from below, but rarely from i^eriphery to centre.

A patient with lateral hemianopia is likely to keep his head
turned towards the blind side, in order to see distinctly things in

front of him. If the left is the lilind side, the right half of each
retina is paralyzed; if then the head is turned to the left,

olijects in front of tlie patient fall upon the left, or normal, half
of each retina. In lateral hemianopia, colour vision may also be
affected {hemiachromntoina).
Another form of -visual defect is that known as crossed amblyo2)ia,

or blindness of one eye due to a lesion on the opposite side of
the brain. The lesion then must be behind the tract; and it

appears probable that this may be caused by some disease of the
cortex of the lower and hinder part of the parietal lobe, the
supramarginal, and the angular convolutions. There is concentric
reduction of the field of vision for white light ; and the colour
field is also reduced, and may be lost entirely. If the apparently
sound eye is tested, a much less degree of reduction of the field,

both for white light and colom-, will also be found. Thus it

would seem that the visual centre on one side has connexions
with the eyes of both sides. In some cases of lateral hemianopia,
there is concentric reduction of the half-field which is not blind,
and this reduction is greatest in the field of the eye opposite to
the lesion. It is suggested by Gowers that this is due to an
extension of the lesion from the centre corresponding to the
lateral hemianopia, to that higher centre whose destruction
causes crossed amblyopia.

Crossed amblyopia is frequently seen in hysteria, associated
with hemian£e.sthesia.

THIED, FOURTH, AND SIXTH NERVES.
These nerves supply the muscles which move the eyeball, and
then- lesions are l)est considered together. The fourth suppUes
the .superior oblique muscle, the sixth the external rectus, and
the third the .superior rectus, internal rectus, the inferior oblique
as well as the ciliary muscle, the sphincter of the iris and the
levator palpebraj muscle. 'JMie constant association of the eyes
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together in all their movements leads, when any one muscle
is paralyzed, to some important motor and visual disorders,
by which the paralysis may be recognized. These are :—limited
movement, strabismus, secondary deviation of the sound eye,
erroneous projection, and diplopia.

Limitation of Movement.—This is in proportion to the
amount of jiaralysis : in extreme cases—for instance, of paralysis
of the external rectus—the eye cannot be moved outwards beyond
the middle line. After a time contracture of the internal rectus
takes place, apd the eyeball is turned into the inner canthus.
Strabismus, or squinting, is a want of correspondence of the

visual axes. This occurs when the two eyes look at an ol)ject

which is in the part of the field corresiionding to the action of the
paralyzed muscle. Thus, if the right external rectus is paralyzed,

the right eyeball cannot move outwards ; and when an object in

the right half of the field is looked at, the left eyeball moves to

the right, while the right eyeball remains stationary : the visual

axes converge, and so much the more strongly the farther to the

right the object is situate. This is called convergent strabismus.

If the right internal rectus is paralyzed, the left eye can follow

an object to the left, but the right remains stationary, looking for-

wards. The visual axes diverge, and so much the more strongl}'

the farther the object is to the left. This is diven/ent strabismus.

The chvergence of the axis of the affected eye from correspondence

with that of the sound eye is called the jirimnri/ deviation.

Secondary Deviation.—If, under the above circumstances,

while the sound eye is looking straight at (or fixing) the object,

it be covered, and the affected eye be made to fix the object,

the sound eye will be moved still farther in the same direction

—that is, inwards with paralysis of the opposite external rectus,

outwards with paralysis of the opposite internal rectus. This is

called secondary deviation. It may be further measured if,

subsequently, the affected eye be covered, and the sound eye,

again fixing the object, retm-ns to the position it formerly

occupied. Secondary deviation is the result of the increased

innervation thrown into the paralyzed muscle, and acting with

the greater effect upon the unparalyzed muscle opposite.

Erroneous Projection.—We judge of the position of objects

in relation to our own boches by the movement of the eyeball, or

rather by the amount of nerve force supplied to the muscles that

move it. If the eyes are at rest in the middle of the orbit, we

know that an object in the middle of the field is straight in front

of the body ; if it moves, and we follow it with the eyes, Ave

judge of its new positions by the movements of the eyeballs. If

a muscle is paralyzed the mcreased effort to move suggests a

e-reater movement than has really taken place, and so gives the

idea that the object is farther in the direction of the movement

attempted than it really is. If the patient tries to touch it with

his finger he may miss it entirely. The erroneous projection is
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always in the direction of the action of the paralyzed muscle

:

oiitwards, in paralysis of an external rectus
;
inwards, in paralysis

of an internal rectus
;
upwards, in paralysis of a superior rectus.

Diplopia or Double Vision.—In paralysis of an ocular
muscle there is separate vision with each eye, when the visual
axes do not correspond. The true image seen by the .sound eye,
Avhich fixes, is clear and sharp ; the false image, seen by the in-
active eye, is less chstinct. There are two forms of diplopia : lateral
or homonymoits diplopia, in which the right-hand image corre-
sponds to the right eye, and tlie left-hand image to the left eye

;

and crossed dij^lopia, in which the right-hand image belongs to the
left eye, and the left-hand image belongs to the right eye. Lateral
diplopia occurs with convergent strabismus, crossed dij)lopia with
divergent strabismus. In paralysis of the lateral muscles during
horizontal movements the images are parallel "with one another
on the same level ; but in other movements and with other para-
lyses they are on different levels, or inchned to one another.

Diplopia has been generally explained by the fact that the
image of the object forms on parts of the two retinse that do
not correspond. Ur. Gowers prefers to explain it by the erroneous
lirojcction of the image seen by the affected eye in the direction

of the action of the iiaralyzed muscle.

In examining cases of diplopia a piece of coloured glass

may be placed over one eye to cUstinguish the image that

corresponds to it.

Diplopia may be diminished or increased by the use of prisms
;

diminished if the prism is placed Avith its base in the direction of

action of the paralyzed muscles ; increased if it be placed in the

other direction.

The results of paralysis of the individual muscles are given

on p. 159 in a tabular form, for easy comparison.

FOURTH AND SIXTH NERVES ALONE.

Lesion of the fourth neiwe causes paralysis of the superior

obli(iue muscle, Avith the results' shoAvn in the foregoing table.

In the same way lesion of the sixth nerve causes paralysis of

the external rectus.

THIRD NERVE ALONE.

This nerve has much Avider connexions. Its lesions cause

paralysis of the superior rectus, internal rectus, inferior oblique,

levator palpebra}, sphincter of the iris, and ciliary muscle. In

complete paralysis the eye can only be moved outAvards by the

external rectus, doAvuAvards and inAvards by the superior oblKiue,

and at the same time there is ptosis or chooping of one upper
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eyelid from paralysis of the levator palpebrte. There is diplopia

in the upper, inner and lower parts of the iield, the false image
higher than the true, and the separation of the images increases

with movement inwards. The stralnsmus is, of course, diver-

gent. The eyeball is slightly prominent from the weakness of

the recti, and in late cases there is contracture of the exter-

nal rectus. Finally, there are paralysis of accommodation and
dilatation of the pupil.

Lesions of the third nerve are, however, often partial, and
accordingly one or more muscles may escape—^for instance, jjtosis

may l)e absent ; or the levator palpebraj and superior rectus,

supplied by the ui)per division of tlie nerve, may l)e affected

alone or escape together ; or the external muscles may he alone
affected, or the internal (ciliary muscle and pupil contractors)

alone.

Internal Ocular Paralysis.— Cyclopleyia is the loss of the
power of accommodation from jiaralysis of the ciliary muscle.
Distant vision is clear, but near vision is blurred and indistinct.

It may occur alone, or there may be at the sanie time an absence
of contraction of the pupil, which takes place normally with
accommodation. Tlie ciliary muscle is supplied by the third
nerve by means of fibres whicli arise in the anterior part of the
third nerve nucleus, and pass by the trunk of the nerve to the
ciliary ganglion and the ciliary nerves.
Iridoplegia.—Paralysis of the iris occurs in three forms.
Accommodative irido2)legia.—This is a want of contraction during

accommodation for near vision.

Refle.v ividoplegin.—Loss of pupil light-reflex, or absence of
contraction of the pupil to the stimulus of light. The reflex path
is through the optic nerve, both optic tracts, probably the corpora
tjuadrigemina, the anterior part of the nucleus of the third nerve
behind the centre for accommodation, jjrobably the second
fasciculus of the origin of tlie third nerve, its trunk, tlie ciliary
ganglion, and the ciliary nei-ves

; and any .sufficient lesion of this
will cause reflex iridoplegia.

Losa of the sJdn refie.v.—On pinching the side of the neck,
the pupil of the same side will be noticed to dilate, and the same
may happen when the palm of the hand is tickled. The motor
path of this reflex is in the cervical sympathetic, and the fibres
connecting this with the cord at the lowest part of the cervical
region. The centre is said to be beneath the corpora quadri-
gemina. In some diseases involving thi.s path the reflex is absent.
Ophthalmoplegia.—By this term is meant paralysis of the

ocular muscles in general. External ophthalmnpleqia is paralysis
of the muscles outside the eyelndl; internal ophthalmopler/ia,
paraly.sis of the pupil and ciliary nuisclc

; total nphthalmopleqi'a is
paralysis of both intenuil and extei-nal muscles. This last is
always due to di.sease of tlie nui-lei of the ocular nerves.
The lesions causing ocular paralysis may affect (1) the trunks

11



162 DISEASES OF THE NERVES.

of the nerves: these are syphihtie and so-called rheumatic
infiamnTations, the pressure of orbital or intracranial growths
or of aneurysms, and rarely tumours of the nerves themselves

|

(2) the iibres in the brain connecting the nerves with theii'
nuclei

: such as hnemorrhage, softening, tumours, and disseminated
sclerosis

; (3) the nerve-nuclei. Paralyses of ocular ner\'es occur
in connexion with some diseases, without our being able to .say
with certainty what is the seat or the nature of the le.sion.
Diphtheritic paralysis often begins with strabi.smus, and loss of
accommodation. In locomotor ataxy paralyses of the third, fourth,
or sixth nerve occur, which may be pernianent or transient. A
pupil contracting with accommodation but not to light (Argyll-
llobertson pupil) is very common, and one of the earliest symp-
toms; somethnes it is closely contracted. Syphilis may act by
causing meningitis, or gummatous thickening, and may contri-
bute to the formation of aneury.sms. Nuclear degenerations also
occur with some frecpiency in syphilitic subject.s. Cases of re-

lapsing or recurvhu/ parnly.vs have been described. They begin
w'ith pain in the eye, often with headache and vomiting. These
last two or tliree days, and coincidently, or as they lessen, there is

paralysis of several ocular muscles, internal and external. Ptosis
is generally present. The paraly.sis lasts a few days or weeks,
and recurs at intervals of months or a year. The disease lasts

from early life to middle age. The cause is obscure.

Ocular Paralysis from Disease of the Nuclei.—Ophthal-
mo])legia is a common result of disease of the nuclei. Some cases
with an acute origin have been recorded, but chronic ophthal-
moplegia is much more frequent. It occurs in association with
locomotor ataxy, and in syphilitic subjects ; and also with
l)rogressive muscular atrophy, bull)ar paralysis, and general
paralysis of the insane ; it is gradual in its course, first one or two
muscles, then others, and finally after some years, nearly all the

muscles, being affected. Ptosis, however, may be absent, and is

rarely complete. If present, it gives the patient a sleepy look

;

the eyeballs are fixed or staring, and sometimes they are slightly

prominent. Double vision may be present in the early stages,

but often disappears in the course of time. Degenerative changes
were found in the ocular nerve-nuclei by Dr. Gowers in a case of

Mr. Hutchinson's. A nuclear lesion is certainly present if the

interaal muscles are alone paralyzed in both eyes, or if the

external muscles are paralyzed in both eyes without the internal,

or if associated muscles in the two eyes are i)aralyzed at the same
time. Put if both external and internal muscles are paralyzed in

both eyes, disease of the base of the brain may be a cause as well

as nuclear lesions.

Conjugate de^^iation of the eyes to the oppo.site side is cau.sed

by a lesion on one side of the pons affecting the micleus of tlie

sixth nerve. The external rectus is paralyzed directly, the

opposite internal rectus is paralyzed througli commissural fibres
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between the sixth nerve nucleus and the opposite third nerve

nucleus, and through the iibres to the internal rectus arising

there. A lesion of the sixth nerve nucleus is often accompanied

by some facial paralysis from the close jn'oximity of facial nerve-

librcs winding round it.

Ptosis.—Besides ptosis due to lesions of the fibres and nucleus

of the third nerve, there arc other forms :

—

irjle.v ptosis, from ii-ri-

tation of the third nerve, especially by decayed teetli
;
ptosis from

pai-alysis of tlie fibres of Miiller in the fascia of the orbit, Avhich

are supplied by tlie symi)athetic
;
congenit(tl ])tosis, probably due

to a central defect
;
ptosis in weakly adults, especially women,

which is worse in the morning; and, finally, ki/stericrd ptosis. In

this last the affection is double, the head is thrown l)ack, and the

•"rontales may be strongly contracted when the i)atient is told to

look up. But the attempt to look up is accompanied hy a spas-

modic movement of the orbicularis, which prevents the action of

the levator.

Treatment of Ocular Paralyses.—This must depend upon
tlie cause, if it can be ascertained. Syphilitic cases should be
treated hy potassium iodide and mercury, and the same drugs
may be at least experimentally given in many other cases of less

certain origin. For cases of an inflammatory nature, counter-

irritation by a bhster liehind the ear or leeches to the temi)le

should be tried. If cold has appeared to be the cause, hot
fomentations should be applied, and salicylates might be given
internally. Electricity is difficult in application and uncertain in

results. Diplopia may be relieved by the use of a jn'ism, Avhich

should not be strong enough to fuse the images, but only to

approximate them, so that muscular efforts may be encouraged.
For ptosis in weakly individuals, tonics, such as iron, (juinine,

and strychnia, are required, as well as local stimulants. Similar
remedies, and especially stronger stinnilants, such as l)listers to

the temijles, and faradism, should be used in the hysterical form.
If one eye only is affected, the other eye should be bound up.

FIFTH CRANIAI. NERVE.
The fifth, or trigeminal nerve, has both motor and sensory func-
tions. Its roots have extensive connexions both above and below
its point of exit from the brain. In front of the Gasserian
ganglion the nerve divides into its first, second, and third divisions

;

the third division containing the motor fibres. The first division
receives a branch from the sympathetic, which goes to the dilat-
ing fibres of the iris ; the second division is connected with the
spheno-palatine gangHon ; the third with the otic ganglion and
the cliorda tymi)ani nerve. Tlie tliird division is called lingual
gustatory, but it is probable that all the taste-fibres pass into tlic

chorda tympani, by which they reach the facial nerve, pass along
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it to the genu, and, leaving it by the great superficial petrosal and
vidian, pass through the splieno-palatine ganglion to the second
division of the fifth.

The fibres of the fifth nerve may be injured in any part of its
course, by tiimours, hfemorrhage, &c., in tlic pons ; its trunk may
be affected by tumours or meningitis at the Imsc of the l)rain ; in
front of the Gasscrian ganglion the first division is l\ah\e to
pressure from tumours about the cavernous sinus, or aneurysms
or cellulitis in the orbit ; the second and third divisions may be
injured by growths in the spheno-]ialatine fissure. Injuries to
the mouth or nose may involve various I3ranches of the second
and third divisions, and the same may be involved in inflam-
mation of the neighbouring parts, causing neui-itis.

SyTnptom.s.—These must depend on the position of the lesion,

and whether it involves the fibres of sensation, taste, or motion.
If the sensor}/ fibres are involved, the result is anaesthesia of the
face, corresponding to the distribution of the nerve ; for the first

division, an£esthesia of the forehead and anterior pavt of the
scalj), tlie upper eyelid, and bridge and tip of the nose ; for the
second division, the malar bone, the cheek, the lower eyelid,

the side of the nose, the upper lip, upper teetli, upper part of

the pharjaix, tonsils, soft palate, uvula, and roof of mouth ; for

the third division, the greater part of the temple, the upj)er

and front part of the ear, the auditory meatus, the lower part
of the cheek near the mouth, the lower lip, the chin, tlie lower
teeth and gums, the tongue, part of the mucous membrane of

the mouth, and the salivary glands.

The loss of sensation is often preceded by tingling and numb-
ness, or neuralgic pains, and there may be tender points like those

found in orchnary neuralgia ; it may be accompanied at first by
sensitiveness to j)ain, but this is finally lost also. The mucous
membranes are, of course, involved as well as tlie skin—namely,
the conjmictiva, the nasal and buccal mucous membranes. The
nose is insensitive to the stimulus of xDungent vapours like am-
monia, and though smells are at first perceived well, the sense

becomes afterwards blimted. In consequence of the mouth being

insensitive on one side, food is not chewed on that side, and a

thick fur collects on the tongue for want of the cleaning opera-

tion of mastication.

Certain trophic changes also occur in lesions of the fifth nerve
;

the secretions of the mucous membranes are diminished, there

may be swelling and ulceration of the gums, the teeth l^ecome

loose ; if the cheek is bitten it heals slowly. Often the eyeball

inflames (neuro-paralytic ophthalmia) ; keratitis begins on the

lower side, with cloudiness, opacity, and ulceration, by wliich

eventually the eye niay liecomc perforated and destroyed. It has

been attributed to irritation of the insensitive surface by foreign

bodies. Gowers suggests that there is a special irritating lesion

of tlie nerve itself. Herpes zoster occurs especially in connexion
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\vith the first diAasion, and appears to arise from inflammation of

tlic Gasserian ganp^lion.

Loss of taste occurs in disease of the root of the nerve, and may
then be complete. Loss of taste in the anterior two-thirds of the

tongue occurs from lesions of the lingual gustatory beloiv the

junction of the chorda tyrapani. To explain the complete loss in

lesion of the root, we must liclicve that the taste-fibres from the

back of the tongue must reach the fifth nerve by some circuitous

course, like those of the anterior two-thirds. Such a course may
be through the glosso-pharyngeal nerve, by its tympanic branch

to the petrosal nerve and otic ganglion. Gowers notes the facts

that there is no case on record showing abolition of taste from

disease of the root of the glosso-pharyngeal nerve, and that taste

is often lost in the back as well as the front of the tongue from
caries of the middle ear.

If the 77iotor portion of the fifth nerve is involved, which is

only likely to happen in lesions near the origin of the nerve, the

temporal, masseter, and pterygoid muscles are paralyzed. In the

first two, this can be detected by placing the hand on the temple
or the side of the jaw Avhile the teeth are firmly clenched, when
a comparison with the other side will detect the want of contrac-

tion. If one external pterygoid is paralyzed, the jaw cannot be
moved to the oi)posite side ; and if the jaw is depressed it devi-

ates to the liaralyzed side. Any impairment of the action of the
mylohyoid and digastric, and of the tensor tympani and tensor

palati, cannot be detected. After a time atroj)hy of the temporal
and masseter may be recognized.

Diagnosis.—Tlie jjresence of severe pain may give for a time
a resemblance to neuralgia ; but anaesthesia and loss of taste

])rove an organic origin. If one or other branch is alone affected,

the lesion is in front of the Gasserian ganglion ; if all the branches,
it must be near the origin. The association of other nen^e-
paralyses, such as those of the ocular nerves, or of the motor
ti'act, may also help to localize. Loss of taste occurs as a part of
hemiansesthesia, and of hysteria.

Treatment.—Besides dealing with the cause, if possible, we
may relieve -pain by morphia, cocain, or gelsemium ; and anres-
thesia may be treated by the application of the faradic Avire-

brush.

FACIAL NERVE.
The tortuous course of the facial nei-ve fi*om the pons to its

distribution on the face renders it especially liable to inflamma-
tion and compression. Paralysis of the facial muscles, indeed,
may be caused by lesions not only of the facial nerve itself, and
of the nei"ve-nucleus, but also of the facial portion of the cortical
centres, and the fibres which connect this with the nucleus.
These last, supra-nuclear, lesions cause a limited form of para-
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lysis, which will be clescribed in hemiplegia. We have hei*e to
do witli tlie inoi-e coini)lete nuclear and nerve-trunk paralysis
which goes sometimes by the name of BeUs palsy.

Causes.—The nucleus and the fibres in tlie pons may be
involved in tumours of that part of the brain, and occasionally

the nucleus is degenerated as a i^art of laliio-glossal paralysis.

Tumovirs of all kinds at the base of the brain and meningitis
may involve the nerve-trunk between the brain and the internal

auditory meatus. In the petrous bone the nerve is liable to injury

from otitis, and suppuration of the mastoid cells ; and rarely

haemorrhage has com^jressed the nerve in the acjueduct of Fal-

lopius. On the side of the face the nerve may be injured by
blows, or may be involved in cellulitis or parotid growths. The
more common cases of facial paralysis often come on after expo-

sure of the face to a draught, as by sitting at a .window ; but
sometimes apparently without any recognizable cause. Such
cases are attriljuted to neuritis, which probably affects the nerve

in the lower part of the aqueductus Fallopii. A few cases of

facial paralysis have been recorded after zona of the face.

Facial paralysis is nearly always unilateral. Double facial i)ara-

lysis {diplexjia facialis) may occur from bilateral disease of the

pons, or from otitis or syphilitic disease successively affecting

both nerves. Diphtheria is mentioned as a rare cause, and 1

once saw a case which gave no special indications, and was
possibly of neuritic origin.

Symptoms.—All the muscles of the affected side of the face

are more or less paralyzed. The most noticeable features are the

inability to close the eye, and the distortion of the mouth on

attempting to smile or show the teeth, but other defects may
be seen on examination. The forehead is not wrinkled on

trying to raise the eyelids or look up. The eyelids cannot be

brought together, but there is a permanent fissure of a quarter to

a third of an inch in width. When told to close the eye, the patient

brings the lids nearly together, and then rolls the eyeball mider

the upper lid, so that only the sclerotic can be seen. On sraihng

or showing the teeth, the angle of the mouth is drawn up on the

healthy side ; but the lips remam in contact on the paralyzed

side, and a characteristic elongated triangular openmg is the

result. Moreover, the lips, and median fossa under the nose, are

displaced to the soimd side, so that the tongue, if protruded,

see.im to lie nearer the paralyzed side, though actually m the

middle line. This can be proved by looking at the mcisor

. teeth. The lips cannot be put together for wdiistling, or blownig,

and air escapes irregularly on the paralyzed side ; and the articula-

tion of labial sounds is imperfect in bad cases. The buccmator

is paralyzed, and food collects between the cheek and the gums.

The failure of the nasal muscles may be seen m efforts to .smtt,

when the nostril on the sound side dilates, wlule the opposite

ala remains passive. The paralysis of the depressors of the
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angle of the mouth and of the platysma can also be .sliown.

An important difference exists between the condition m youth

and advanced life. The elasticity of the tissues in youth will

keep the different parts of the paralyzed face in their normal

position so perfectly, that diu-ing rest there is no want of sym-

metry, and the paralysis may be quite overlooked imtil the

patient .speaks or smiles ; but in advancing age elasticity is lo.st,

wrinkles multiply, and the parts which are unsu])ported by
muscular action fall by the action of gi-avity, and cause a distor-

tion which can be at once recognized. The lower lid falls away
from the eyeball, the lachrymal secretion may thence overflow on

to the cheek, and the lower angle of the mouth is depressed.

The levator palati is said to be innervated by the facial nerve

through the vidian, and the spheno-palatine ganglion ; and to

be paralyzed with the facial muscles in cases of a lesion above
the genu. The arch of the palate is said to be lower on the

affected side, and the uvula to be turned to the sound side.

Much doubt exists as to these observations. Taste may be lost

on the affected .side of the tongue, if the facial is diseased in its

bony canal between the genu and origin of the chorda tympani
nen'e. There may be increased sensitiveness to mu.sical notes of

low pitch, from paralysis of the stapedius and unopposed action

of the tensor tympani. Deafness may be present either from
co-existing lesions of the auditory nerve or from aural catarrh.

The electrical reactions imdergo changes similar to those in

other muscles paralyzed by le.sions of nerve and nucleus.
Faradic reactions are diminished or lost ; and galvanic reactions,

at first excessive, subsequently become diminished with the
development of polar changes.

If wastmg occurs in late stages it is not obvious, as the muscles
are so thin as to contribute very little to the natural fulness of
the face.

Course.—Facial paralysis runs a variable course. The so-called
rheumatic forna often developes cpnte suddenly, and is complete
in a few hom-s. It may gradually recover in a few weeks or
months ; it may recover only partially ; or the face may remain per-
manently and absolutely paralyzed. A partial recovery is often
followed by a i)eculiar concUtion of contractm'e of the paralyzed
mu.scles. These are somewhat shortened, the eye is a little closed,
and the angle of the mouth slightly drawn up by the zygo-
jnatici

;
and, if the muscles of the sound side are at rest, the lirst

impression that one gets is that the paralyzed side is active, and
that the sound side is paralyzed. This idea is corrected at once
when the patient speaks, or smiles, or tries to shut the eyes.
The contracted side can contract very little more, while the
soimd side has a wide range of movement. In this condition,
also, the affected nmscles cannot be moved independently—in
closing the eye, the angle of the mouth is raised ; in smiling,
the eye is partially closed. This is called secojulary overaction.
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Diagnosis.—The recognition of facial paralysis is not difficult.

The important point is generally to distinguish the seat of tlie

lesion. In facial paralysis of cerebral or suin-a-nuclear origin, the
muscles of the lower part of the face are mostly affected, those
of the upper part very little ; the eye can always be closed,

tliough not so tightly as on the ojiposite side ; and the wrinkling
of the forehead is slight. A smile is less impaired wlien pro-

duced by emotion than when voluntarily attempted, and tlic elec-

trical reactions of the affected muscles are normal, or nearly so.

In a lesion of the facial nerve nucleus, the orlncularis oris

escapes, as the nuclear origin of the nerve of this muscle seems to

be connected with that of the tongue. A tumour of the pons not

imfrequently involves the seventh and sixth nerves at the same
time, from their close proximity to one another. Lower down
the loss of taste may localize the lesion as indicated. Rheumatic
neuritis may begin below this section of the nerve, and involve

it by extension.

Treatment.—Cases of tumour may not be amenable to treat-

ment. Potassium iodide should be given in cases possibly

syiihilitic. In ordinary rheumatic paralysis, warmth locally

applied, counter-irritation by a blister over the mastoid process,

and salines with potassium iodide should be employed. Later,

the continuous galvanic current .should be used.

AUDITORY NERVE.

Various cerebral lesions may involve the nuclei of the nerve

in the' pons, or its higher connexions in the brain
;
the nerve

itself may be injured by meningitis, by thickening of the petrous

bone, by aneurysms or tumours
;
lastly, the expansion of the

nerve in the labyrinth may be damaged by acute or chronic

inflammation, by syphilitic disease, or degenerative changes.

The results of these lesions are :—Deafness and various sub-

jective sounds, especially tinnitus. Excessive sensibility to

sounds is more often a functional disorder.

Deafness from the above cause is caUed nervous deafness,

and has to be distinguished from loss of hearing due to inter-

ference with the conduction of sound through the tympanum

and external meatus. The examination of the ear for this pur-

pose can lie made with the tuning-fork, Avhich should be iirst

held near the ear, and then placed with its foot against the

temporal bone. If the sound cannot be heard m the first

position, but can in the second, then the nerve apparatus is

healthy, but conduction is bad. A healthy nerve apparatus is

also shown if witli the tuning-fork on the bone the sound is

intensified by closing the ear. If the sound cannot be heard

with the tuning-fork on the bone, the nerve apparatus is tanlty.

Normally, if a vibrating tuning-fork be held to the head till
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it is no longer heard, and then lield opposite the ear, its vibra-

tions are again heard for a time. This fact may be utihzed in

shghter cases of deafness; if tlie tuning-fork is not heard

opposite tlie ear longer than it is on the bone, the conduction of

the ear is imi)aired.

When the conduction is found to 1)0 normal, deafness must be

due to a lesion either of tlio nerve or of the labyrintli. AVliich

of these is more likely to be at fault must be determined by
associated symptoms. These may sometimes point to an intra-

cranial lesion, but, as a fact, deafness is not a very common
symptom in cerebral cases, unless the trunk of the auditory nerve
is (Urectly ct)mpressed liy a tumour.
Tinnitus Aurium.—By tliis term is meant the various

subjective sensations of sound, generally of ringing, rushing, or

roai'ing kind, Avitli -vvhicli, in its slighter degi-ees, nearly every one
is familiar. It is clearly due to irritation of the auditory nerve-
fibres, and may occur in almost any form of ear disease, wliether
of tlie external meatus, of the middle ear, of the labyrinth, or of

the nerve or nerve-centres. An instance of lesion in the first

situation is the accumulation of cerumen ; an instance of lesion

in the last situation is the occurrence of subjective sounds in

migraine, in epilepsy, and in conditions of impaired general
liealth, such as gout, anaemia, alcoholism, and chronic Bright's
disease. Tinnitus is fre(|uently associated with deafness, the two
symptoms being due to a common cause.

Treatment.—Tlie cause of the tiimitus must be first consi-
dered. Disease of the external or middle ear may be directly
treated, and any general disorder, like anjemia or alcoholism,
should be met by appropriate remedies. In addition, when
the tinnitus seems to be due to the nerve or labyrinth, the
following may be tried :— Potassium bromide, hydrobromic
acid, (juinine, sodium salicylate (Gowers) internally; counter-
irritation by a blister liehind the ear, or the continuous cm*rent
of electricity.

GLOSSO-PIIARYNGEAL NERVE.

Theke appears to be considerable doubt as to the exact anatomy
of this nerve—that is, whether its motor iibres are derived from
its own nucleus or from the pneumogastric ; and whether it
contains taste-fibres for the back of the tongue. It has been
already stated that lesions of the fifth nerve cause loss of taste
at the back of the tongue, and that no lesion of the glosso-
pharyngeal root has been known to abolish taste in this situation.
Taste fibres, if they exist in the nerve, may reach the fifth nerve
through the tympanic plexus and tlie otic ganglion. The nucleus
of the nerve is involved in cases of labio-glossal paralysis, and tlie
trunk IS likely to be affected by tumours or other lesions of the
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medulla, in association with the root of the pneumogastric ; so
that symi)toms referable to disease of the glosso-pharyngeal
alone cannot generally be recogniz(!d.

PNEUMOGASTRIC NERVE.

This nerve has both motor and sensory fibres, and is extensively
distributed to the pharynx, larynx, lungs, heart, stomach,
intestines, and spleen. But many of its motor fibres are con-
tributed by the accessory portion of the spinal accessory nerve.

It is liable to still more lesions than the other cranial nerves,
from its great extent and varied course

—

e.g., lesions of its

nuclei from degeneration, softening, or haemorrhage, generally
in association with the adjacent nuclei

;
meningitis, syphilis,

tumours, or aneurysm affecting its roots ; in tlie neck wounds,
surgical operations, aneurysms, ncAV growths, or enlarged glands.
The last three are freipiently causes of diificulty with the
pneumogastric in the thorax and tlie recurrent laryngeals in

any part of their course. Uiiihtheritic ])aralysis and alcoholic

neuritis also affect the fmictions of the pneumogastric nerve.

If the pharyngeal branches are affected, swallowmg is difficult,

the food lodges in the pharynx, and small portions or liquids

may pass into the larynx and cause choking. If the laryngeal

branches are diseased, either in the trunk of the nerve itself, or

in tlie recurrent larjaigeal nerve, the various forms of i^aralysis

of the vocal cords, and other parts of tlie larynx, are i^roduced,

which are described in the section on Diseases of the Larynx.

Pulmonary branches are both afferent and efferent ; of the affe-

rent filjres, some augment, others inhilnt, the respiratory centre,

and the efferent fibres are said to supply the muscular fibres of

the l^ronclii. But it is only in rare instances that the results of

lesions of these fibres are observed clinically. Cheyne-Stokes

respiration, and the si^asms of hydroi)hobia, are probably de-

pendent on changes in the respiratory centres, witli which the

vagus nucleus iHust be comiected. The cardiac fibres have an

inhibitory action, and are believed to be inflamed m cases

of alcoholic paralysis, when the pulse may become excessively

rapid ; a similar acceleration has occm-red from local disease of

the nerve trunk. Some cm-ious cases are on record of slowing

of the heart from irritation of the vagus by pressure. Lesions

of the gastric branches seem to have caused in different cases

pain, vomiting, or excessi\^e appetite ; the vomiting frequently

observed ua cerebral cUsease must be due to irritation of these

nerves..

Treatment must be conducted on the lines- indicated m tlie

case of other nerves. {See, also, Diseases of the Larynx.)
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SPINAL ACCESSORY.

The external portion of this nerve arises by a series of roots

from the eervical part of the spinal cord, and is really a motor

spinal nerve directly connectetl witli the anterior eorniia. It

is distributed to the sterno-mastoid and trapezius muscles ;
it is

the chief supply of the former, but the latter is largely inner-

vated liy cervical and dorsal nerves.

In atldition to cerebral and intracranial lesions, like those

suffered l)y the vagus, the spinal accessory may be injured

by caries of the cervical spine, enlargetl glands, or al)scesses in

the neck, and l)y direct injury. If the lesion is in the posterior

ti"iaugle, the sterno-mastoid will of course l)e spared. Paralysis

of th(^ sterno-mastoid is shown liy the want of i)rominencc due
to the contraction of the muscles, and liy deficient power of

rotation of the head to the opposite side. In paralysis of the

trapezius, the natural slope between the neck and the shoulder

is lost, and becomes a deep hollow, which is exaggerated when
the shoulder is raised, as it still can be by the action of the
levator anguli scapula?. The point of the shoulder lies lower
than normal, and the angle of the scapula? is rotated inwards by
the unopposed action of the rhomboids and levator. Elevation
of the hand above the head is, however, difficult or impossible,

because the trapezius does not fix the scapula for the use of the
deltoid, nor does it assist in that rotation, for which the .serratus

magnus is chiefly employed. If the whole muscle is jiaralyzed,

the a])proximation of the shoulder-blade to the s[)ine is incom-
plete ; but in .spinal accessory lesions it is chiefly the upper i)art

between the occiput or the acromion that is affected. AMth a
l^ersisting lesion atrophy and electrical changes naturally follow.

Treatment.—Here we must deal, where possible, with the
causative lesion, and witli the muscular failure by galvanic
stimulation, and perhaps massage.

HYPOGLOSSAL NERVE.
This nerve, like the last, has a purely motor function, sui)plying
the tongue and most of the muscles attached to the hyoid bone.
Its lesions are very similar to those of the two nerves last con-
sidered. As the two nuclei are so close to the middle line, they
are generally affected together, producing bilateral results. Uni-
lateral paralysis may result from disease above the nucleus,
between it and tlie cortical centre in the ascending frontal con-
volution

;
and he]o^Y the nucleus, from meningitis, simple and

syphilitic growths, caries of the cervical vertebra% and tumours,
cellulitis, or injuries beneath the jaw. If it is paralyzed on one side,
the back of the tongue on that side is slightly raised from loss of
the tonic contraction of the hyoglossus muscle. In the mouth it
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cannot be moved freely to the same side, but when protruded is
pushed to the affected side by the contraction of the posterior
libres of the gcnio-hyoglossus, and by the elongating action of the
transversus muscle on the liealthy side. In bilateral paralysis,
the tongue lies motionless in the mouth. Articulation is impaired
in proportion to the loss of movement, but very slightly in uni-
lateral disease. Mastication also suffers at the same time. If
atrophy supervenes, the tongue shrinks in Inilk, feels flabby, and
the mucous membrane is thrown into wrinkles. The position of
the lesion is suggested by the associated symptoms. If it is
above the nucleus, there may be hemiplegic weakness on the
same side as the Ungual paralysis, but there will not be atrophy

;

if below the nucleus, atrophy may ensue, and paralysis of tlie

limbs, if any, will be on the opposite side. If bilateral, the lesion
is at or near, the nuclei, and it is the same if the other lower
cranial nerves are involved.

Treatment.—This must follow the causal indications. To
galvanize the tongue a spatula may be used with a Avooden
handle, and insulated by sealing-Avax where it passes over tlie

lips. (Gowers.)

LESIONS OF SPINAL NERVES.

The fibres of the spinal nerves are liable to lesions arising in

the sj)inal cord itself, in the neighbourhood of the spinal column,
and in the nerve trimks and branches. But, as is well knoAvn, all

the nerves excejit the intercostal nerves i^roceed from plexuses
just outside tlie spinal column, in which the fibres are inter-

mixed, so that isolated nerve jjaralyses in the limbs are more
likely to be caused by lesions below the plexuses, whilst injuries

of the plexuses, or nerve-roots, or spinal cord, are more liable

to be followed by grouped paralyses. Disease of the spinal

cord of limited extent may lead to isolated paralysis, such as

occm's sometimes in progressive muscular atrophy, and infantile

paralysis.

The lesions of the spinal nerve trunks are mostly injuries from
pressure, wounds, fractures, and dislocation in the lower trunks

;

from new growths, anem'ysms, and abscesses in the proximal
portions near the spinal column. Exposure to cold, causing

nem-itis, is occasionally a cause ; and the causes of multiple and
peripheral nevu'itis, already enumerated (p. 1-52), must not be

forgotten.

Seeing that most spinal nerves contain both motor and sensory

fibres, the symptoms of their chsease are both loss of muscular

power and ana?sthesia, determined by the distribution of the

nerve-fibres to muscles and skin respectively. If the lesion is

persistent, atrophy and altered electrical reactions of the muscle

will ensue, and perhaps trophic changes in the skin.
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A knowledge of anatomy will be a guide to the recognition of

the lesions of these nerves, but some of the more imj^ortant and

frequent may be here shortly described.

PHRENIC NERVE.
The fibres of the phrenic nerve are involved in disease of the

cervical jjortion of the spinal cord, such as acute myelitis ; occa-

sionally the ncYxc is injured by wounds in the neck, and it may
be pressed upon by tumours in the neck and thorax. It is not

imfrequently involved in diphtheritic and alcoholic j)aralyses, and
in other cases, presumably of multiple nem'itis ; and it may be
affected in lead-poisoning. The characteristic symptom of a
bilateral lesion is paralysis of the diaphragm. The breathing is

effected solely by the action of the intercostal muscles, and
accessory muscles of inspiration ; the abdominal wall, instead of

advancing during inspiration, is retracted, and it is driven out
during expiration. Dysj)na3a may be slight when the patient is

tranquil, but movement increases the difficulty, and then the
over-action of the thoracic walls becomes especially striking.

In a less marked stage of paralysis the diaphragm seems to re-

main in a semi-inspiratory position, not contracting upon the
contents of the abdomen, but it resists being drawn up into the
chest, so that the abdominal wall is more stationary during res-

piration. The chief danger of cUaphragmatic paralysis is the
accumulation of mucus in the chest ; a full inspiration is impos-
sible, and so coughing becomes difficult. Moreover, the circula-

tion of blood must be impeded in the lower part of the lungs,
from inaction of the diai>hragm, and here the mucus accumu-
lates most abundantly. Any bronchitis, of course, adds to the
dangers. Diaphragmatic paralysis, though it sometimes gives
the coup de grace to alcoholic and diphtheritic i^aralyses, is not
necessarily fatal—it may last some days or weeks, and then
gi'adually recover.

POSTERIOR THORACIC NERVE.
This nerve is sometimes injured, as it lies in the posterior triangle
of the neck, by carrying loads on the shoulder. The lesion is thus
common in porters, &c., and is nine times more frequent in men
than women ; it also arises from cold, and may be seen in acute
spinal paralysis. The paralysis of the serratus magnus which
results is cUstinguished by the position of the scapula. The
inferior angle approaches the spine from the unopposed action
of the rhomboidei and the levator anguli scapuku. The arm is
with difficulty raised above the horizontal, since complete eleva-
tion is largely effected in health by the serratus magnus rotating
the lower angle of the scapula forwards. When the arm is
moved forwards in the horizontal position, the aniJ-le of the
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scapula projects from the cliest, so that the fingers can be placed
underneath it; and it apiwoaohes the spine at the same time.
Cutaneous anaesthesia is, as a rule, al)sent, ])ut the onset may
be accompanied by neuralgic pains. The digitations of the
muscle below the axilla may be obviously wa-sted or inactive,
as compared with the other side.

CIECUMFLEX NEUVE.
Dislocations of the shoulder, falls or blows on the shoulder, and
the pressure of a crutch, are the special causes of paralysis of the
nerve. In lesions of the brachial plexus, in lead paralysis, and
in spinal lesions it may also be involved. It is rarely caused by
cold. The chief symptom is paralysis of the deltoid muscle, so
that the arm cannot be raised to the horizontal position; any
attempt results in elevation of the shoulder by the trapezius and
scrratus, while the arm hangs vertically. In old cases, atrophy
and reaction of degeneration supervene. Cutaneous anajsthesia is

often absent, and jiaralysis of the teres minor, also supplied by
the circumflex, cannot generally be recognized. It must be re-
membered that ankylosis of the shoulder-joint fixes the arm in
the same i)osition, and leads to atrophy of the muscle. Passive
motion Avill distinguish between them.

MUSCULO-SPIRAL NERVE.
This nerve, from its exposed position as it Avinds roimd the
humerus, is esijecially liable to injury from prolonged pressure,
from the use of a crutch, or from hanging the arm over the back
of a chair during sleep, or from sleeping Avith the Avhole weight
of the body upon one arm. It may be also injured by fractures

and dislocations, and rarely by violent action of the triceiJS. Cold
is not a common cause. A partial affection of the branches of

the musculo-spiral nerve is the characteristic feature of chronic
lead-poisoning. The muscles paralyzed by a lesion high up are the

extensors of the elboAV and Avrist, the long extensors of the finger

and thumb, and the supinators ; but in the more common lesions

a little above the elboAv one or more muscles escape, especially the

triceps and the supinator longus. "With paralysis of the triceps

there is inability to extend the forearm on the arm. This must be
tested Avith the arm raised, so as to avoid the action of graAaty m
extending the forearm. The extensor paralysis of the Avrist and
fingers is shoAVn by the " dropped Avrist " or " dropped hand." If

the forearm is extended in pronation, the hand hangs vertically,

and cannot be raised, nor can the fingers or thumb lie lifted from
their pendant position. If the hand be raised and the first

phalanges be supported, the middle and terminal phalanges can

then be extended by the action of the interossei and luinb)-i-

calcs. The supinator paralysis prevents any movement from the
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position of complete pronation, but if the forearm be flexed,

sui)ination will be effected hy the biceps. Flexion in semi-

pronation is Aveakened by the absence of the supinator longus,

and the characteristic prominence of this muscle in movements

of flexion is absent. Flexion of the Angers is considerably

weakened by the passive approximation of the ends of the

muscles, and a curious promlncaice forms on the back of the

wrist, which is possil)ly due, as suggested by Gowers, to the

synovial sacs and bones of tlie carpus pi-ojecting in that direction

when unsupported by the exteiisoi' tentlous. If there is cutaneous

anaesthesia, it affects the outer side of the l>ack of the hand, the

l)ack of the thumb, and the back of the first phalanges of the

fore and middle fingers.

ULNAR NERVE.
This is exposed to wounds and injuries in the arm, and near the

wrist, to dislocations of the shoulder and elbow, and to fractures

of the forearm. A neuritis from cold is not common ; but the

stretching of the nerA'e at the elbow l)y extreme flexion of that

joint probal)ly sets up neuritis sometimes, especially in those

already out of health. The movements affected are flexion of the

wrist towards the ulnar side, flexion of the fingers, especially of

the fii'st phalanges, with extension of the second and third,

adduction of the thumb, and the lateral movements of the fingers

by tlie intcrossci. In old cases, the unopposed action of the
extensor muscles leads to over-extension of the first phalanges,
and flexion of the second and third, producing the claw-like hand
{nurhi m (/rife). Anaesthesia is varialile : its limits are the ulnar
part of the hand corresponding to one and a half fingers in front
and two and a half on the back.

MEDIAN NERVE,
This is mostly affected by injuries, occasionally by neuritis.

When it is paralyzed the forearm cannot be pronated more than
half-way, flexion of the Avrist takes place towards the ulnar side,
the thumb cannot be flexed or adducted, the second phalanges of
the fingers cannot be flexed on the first, nor the third phalanx on
the second, except in the case of the third and fourth fingers, in
.which this is effected by the ulnar half of the flexor profundus.
Anajsthesia, if it occm-s, affects the radial half of the palm of the
hand, the anterior aspect of the thumb, forefinger, middle finger,
and radial side of ring finger, and the dorsal siu-faces of the same
three fingers (or fore and middle only in some persons).
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SCIATIC NERVE.
The most common paralysis in the lower extremity is that due to
disease of the sciatic nerve, AvhoUy or in part. It may he from
tmnours or diseased hone in the pelvis, from dislocations of the
hip, from wounds, tumours, or nem-oma in the thifjh. Tlie
external popliteal (peroneal) nen'e, like the ulnar, occupies an
exposed position near the knee. Neuritis is relatively common,
and to this many, if not all cases, of sciatica are to be attributed.

EXTERNAL POPLITEAL NERVE.
Lesions cause paralysis of the tibialis anticus, the peronei, the lon^
extensors of the toes, and the short extensor on the doi'sum of

the foot. The foot hangs down when raised from the ground
(foot-drop), and lies extended when the patient is in bed ; dorsal

flexion of the foot, and of the toes, and abduction of the foot, and
elevation of its outer border are delicient or impossible. Wasting
of the anterior tibial muscles, and of the little extensor lirevis can
be readily recognized by contrast with the other leg ; in old cases

permanent extension of the foot (talipes) is produced mainly by
the action of gi'avity, especially when the patient lies in bed.

Antesthesia affects the outer half of the front of the leg and the

dorsum of the foot.

INTERNAL POPLITEAL NERVE.

Extension (plantar flexion) of the foot and flexion of the toes

cannot be effected. The patient cannot raise himself on his toes,

nor can he adduct the foot. In old cases talipes calcaneus may
develope, and a kind of claw-foot from over-extension of the

proximal phalanges, and flexion of the second and third. Anaes-

thesia corresponds to the outer half of the back of the leg, and

the sole of the foot.

In a lesion of the sciatic trunk above the upper thu-d of the

thigh, the flexors of the leg upon the thigh are also involved.

SCIATICA.

This has long been regarded as a typical neuralgia involving

the sciatic nerve, but the fact, so commonly observed, that m
old (!ases the muscles of the lower extremity waste, shows

that there is something more than a pure functional neuralgia

:

and Dr. Gowers shows that it is, indeed, in the largo majority

of cases, a genuine neuritis, as proved by the conditions under

which it arises; by the accompanying symptoms, anaesthesia,
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and muscular atrophy ; and by the fact that in a few cases post-

mortem neuritis lias actually been found.

^Etiology.—The disease is much more common in men than

women, and occurs in the latter half of life, especially between

the ages of forty and fifty (Gowers). The gouty and rheumatic

dispo.sitions seem to render i)eople liable to it, and it is excited

by cold in a large number of cases
;
by various mechanical

causes, such as blows, long pressure on the nerA'e, as by the edge
of a chair

;
by fatigue from excessive walking, or otherwise, and

by some diseases within and without the pelvis.

Ssnnptoms.—The chief symi)tom is pain, which is felt in the

nerve-trunk or its branches ;
it comes on either gradually or sud-

denly, and is aggravated by movement or the attemjot to walk, or

by anything which causes the nerve to be stretched or jiressed upon.
To avoid this, the j)atient holds the leg flexed at the knee when
walking, and when lying down the most comfortable position is

one of flexion. The pain is most often in the back of the thigh,

but may extend down the back of the calf, along the outer side

of the leg, and to the sole of the foot ; and is often most intense
at certaiu spots, namely, near the posterior iliac spine, at the
sciatic notch, about the middle of the tliigh, behind the knee,
below the head of the fibula, behind the external malleolus, and
on the dorsum of the foot. The nerve, too, is tender to pressure,
especially at the sciatic notch, along the back of the thigli, and in
tlie external i:)opliteal branch behind the head of the fibula.

The pain is burning or gnawing, more or less continuous, but
intensified by movement or manipulation. In severe cases, other
disturbances of nerve-function occur. These are tingling, formica-
tion, and ansesthesia, in connexion with sensory filn-es; and atrophy
of muscles, muscular weakness, and sometimes fibrillary tremors,
from implication of motor fibres. The electrical reactions are
not markedly altered except in severe cases, when reaction of
degeneration may occur.
The duration is very variable. Slight eases may recover

quickly; severer cases last months or years; and after sub-
sidence of the pain, muscular wasting, fibrillary contractions, and
a tendency to cramps may persist for some time.
Diagnosis.—The diagnostic points in favour of sciatic neuritis

are the tenderness of the nerve and the presence of aniesthesia
and muscular atrophy. These distinguish it from a pure
neuralgia of this region, which appears to be rare. Further, it
must be distingui.shed from the pains due to hip-joint disease and
pehic lesions, in which, also, tenderness should be absent, and the
pains more limited to the seat of the lesion. But even if neuritis
is present, it may be secondary to such lesions, and the symptoms
special to them should be carefully looked for before concluding
that the disease is a primary sciatica.
Prognosis.—This is, on the whole, favourable.
Treatment—Complete rest is essential, in the position that

12
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most eases the pam. Any gouty x^i'edisposition may be met
by suitable remedies, such as saUne diuretics and purges. In
acute cases—especially those due to cold—hot jjoultices or fomen-
tations should be applied to the affected limb, and, internally,
perchloride of mercury or iodide of i^otassium. In later stages,
both counter-irritants and sedatives are of value. Mustard
plasters, blisters frequently rej)eated, acetic turpentine liniments,
and the chloride of methyl spray as recommended by Debove,
may all give some relief. This last is only a method of obtaining
coimter-irritation by temporary freezing of the skiti along the
course of the nerve. Often the greatest benefit is obtained from
morpliia injections, but they must be given with jiroper fear that
a morphia habit may be subsequently induced. A cocain injection

of J or 1 grain is said to be also efficacious. Belladonna, opium,
and chloroform liniments may be also used, and galvanism in the
same way as is described under neuralgia. Finally, in severe

cases, nerve-stretching remains as a means of getting relief,

generally for some time, even if the pain subsequently recm's.

SPASM OF MUSCLES SUPPLIED BY CRANIAL NERVES.

Spasm op Ocular Muscles.

This occurs in association with various diseases of the eye, in the

conjugate deviation of cerebral disease, in hysteria, and other

conditions. Clonic spasm is termed nystar/mm. The eyes are

moved rapidly to and fro, generally in a lateral chrection—some-

times vertically. It results from some ocular defects, such as

extreme choroidal atrophy, and albinism. It occurs in a number

of central nervous diseases, with greatest constancy in chs-

seminated sclerosis and Friedreich's ataxy, but also frequently in

tumours of the cerebellum. It also appears in miners, especially

when at work in the recumbent position.

Spasm of the Jaw.

Trismus, or spasm of the muscles closuig the jaw, is one of

the first inchcations of the onset of tetanus. The jaw is fixed

by tonic contraction of the masseter or temporal muscles, so

that the teeth cannot be separated more than a few hues.

A similar spasm may be due to irritation of the teeth, or to

stomatitis, or, on the other hand, to central disease, such as

(hsease of the pons in the neighbourhood of the fifth nerve

nucleus. It must be distinguished from tumours or rheumatic

artlii'itis fixing the jaw-joint. Clonic spasm of the jaw occurs in

rigor, in convulsions, and in hysteria—rarely as an isolated

phenomenon.
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Facial Spasm.

Irregular contractions of the facial muscles take place in

chorea, and a tonic contraction is a late stage of facial paral^'sis.

Boys and girls often acijuire a habit of twitching certain muscles

of the face, neck, or other part of the body, and this habit may
last into adult life. More serious cases of facial spasm (convulsiA'e

tie, histrionic spasm) occur in people over twenty years of age,

and mostly between thirty and sixty. In some of these there

is actual irritation of the facial nerve by tumours in the pons, or

of the facial cortical centre on the opposite side of the brain :

in most cases the condition seems to be idiopathic. It is much
more frequent in women than in men, and arises from emotion,
mental anxiety, irritation of the j)eripheral branches of the fifth

nerve as in the eyeUds, or the teeth, and from exposure to cold.

The spasm chiefly aifects tlie orbicularis iialpebrarum and the
zygomatici, so that the eye is half closed, and the angle of the
mouth is drawn up. Other facial muscles, including the platysma
myoides, are also contracted, liut the orbicularis oris and frontalis

muscle, as a rule, escape. The contractions are momentary, and
frequently repeated ; or the spasm is of longer dui-ation, and
recurs at longer intervals ; but it causes no pain. The spasm
is at first entirely on one side, and only in severe or prolonged
cases affects the other side. The electrical reactions are usually
normal.
The Prognosis in a well-established case is unsatisfactory ; the

disease will last months, or years, and even to the end of life.

The Treatment consists in the removal of causes of irritation,

if they can be recognized ; tlie use of nenine tonics such as zinc,
iron, and strychnine ; and of sedatives, especially the hypodermic
injection of morphia. A weak galvanic current applied con-
tinuously, and counter-irritation by l)listers behind the ear,
may be tried. Nerve-stretching has been performed in some
cases, but only exceptionally with any lasting benefit.

DISEASES OF THE SPINAL CORD.

PRELIMINARY CONSIDERATIONS.

Genebal Effects of Lesions.

Anatomy of the Spinal Cord.—This is at first sight simple •

we see on a transverse section two crescents of gray matter one
on either side of the middle line, united by a central gi-ay com-
missure, and surrounded entirely by white matter. Each gray
crescent consists of an anterior, generally larger portion, or coj-mt
(horn) containing motor cells, connected with the anterior roots
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of the spinal ncvves, and a posterior coniu, receiving the posterior
roots of the same nerves. The wliite matter is divisihle on
each side into an antero-lateral portion, extending from the
anterior fissure, round the anterior cornu, to the posterior cornu,
and a posterior portion internal to the i^osterior cornu. This
arrangement of white and gray matter is continuous throughout
the length of the spinal cord, so that the two substances form a
group of colunDis, of which the white antero-lateral and posterior
columns embed, so to say, the gray anterior and posterior
columns, always known, however, from their appearance on
transverse section, as the gray cornua. Recent researclies have
shown that the white columns are by no means uniform in
structure and function, but must be split up into other smaller
columns or tracts.

The posterior column is divisible into an inner portion, the
posterior median column, or column of GoU ; and an outer portion,
the postero-external column, or column of Burdach. The antero-
lateral column contains the pyramidal tract, which, descend-
ing through the brain from the cortex, enters the spinal cord,
partly decussating in the medulla oblongata, partly continu-
ing on the same side of the middle line. This undecussated
portion occupies a narrow tract along the inner margin of the
antero-lateral column, bordering the anterior iissure, and is

named the direct pyramidal tract, or column of Tiirck. It

gradually diminishes in size in the lower part of the cord. The
other portion, the crossed pyramidal tract, occupies the
posterior half of the lateral column, outside and in fi'ont of the
postei'ior cornu. It reaches the surface of the cord in the
lumbar region, but higher up there lies outside it a curved
area, the cerebellar tract, which ascends to the cerebellum, and
in the cord is in connexion with " Clarke's columns." In front

of the crossed i^yramidal tract is a band of fibres, the section of

which shows as a curved line, running forwards, near the surface

of the cord, towards its front part ; it is named the antero-lateral

ascendinff tract (Glowers). The remaining portion of the antero-

lateral column has received no special name.
In relation to disease, it must be remembered that the cord

is, firstly, a means of transmitting imxxilses from the brain to

the limbs and other jiarts of the body, and that this is effected

chiefly through the white columns, the pyramidal tracts, direct

and crossed, conveying impulses downwards, while those which
convey im]5ressions to the sensorium are the posterior median'

column (probably sensation of touch), the antero-lateral ascend-

ing tract (probably pain and temperature), and the cerebellar

tracts. Secondly, the cord is a centre for reflex action, and the

origination of muscular movements, the anterior gray cornua

constituting the motor and trophic centres for the parts with

which they are connected by the spinal nerves. Voluntary

impulses are conveyed by the pyramidal tract to the gray
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cornua, and by the stimulation of the motor cells, the impulses

are continued into the spinal ners^es and muscles.

Effects of Lesions.—If the gray cornu, at any level, be alone

affected by any lesion, the immediate result is paralysis of the

muscles in connexion with it, and loss of reflexes in the corre-

sponding area. If the lesion is severe or protracted, degenerative

effects take place in the nerve, of the same kind as those which
follow neuritis and lesions of the nerves, and as a consequence

atrophy of nerves, atrophy of muscles, and altered electrical

reactions and nutritive changes are observed.

If a lesion is confined to the white colmnn, there will be loss of

conduction of motor or sensory impulses according to the situa-

tion of the lesion—that is to say, there will be paralysis or

anaesthesia, or other form of sensory disturbance, or inco-ordi-

nation of movement, or some combination of these. But so long
as the gray centres are untouched there will be no pronouncecl
atrophy, no degenerative reactions, and no loss of spinal reflexes.

Secondary Degeneration.—But the white columns of the
cortl consist of ncrve-flbres, and just as the nerve-trunks them-
selves degenerate when their fibres are cut off from their centres,

so in the cord a secondary degeneration takes place, when certain

tracts are affected, so as to interrupt their connexion with their

functional centres. This degeneration takes place in the direction

of conduction of impulses—that is, downwards in the case of
motor fibres (descending degeneration) ; and upwards in the case
of sensory fibres (ascending degeneration). Thus, a lesion in the
centre of the cord destroying or severely comj)ressing the white
columns, causes degeneration of the pyi-amidal tract, direct and
crossed in the part of the cord below the lesion; and of the poste-
rior median column, cerebellar tract, and antero-lateral ascending
tract in the part of the cord al)ove. The postero-external column
also degenerates for a short distance above the lesion ; but the
cerebellar tract is unaffected l>y lesions below the junction of the
lumbar and dorsal portions. As will lie shown later, unilateral
cerebral lesions involving the pyramidal tracts also cause a
descending degeneration of the pyi-amidal tract, which affects
the direct tract on the same side, and the crossed tract on the
opposite side of the cord

;
obviously in such a case the sensory

columns are not affected. To the naked eye the area.s ric

secondary degeneration are of a reddish or yellowish-gray colour,
but in (juite early stages they may be scarcely distinguishable.
They nuiy then lie demonstrated by the action of chromic acid
solutions, which stain the normal white matter yellow, but leave
the degenei-atcd tracts of a white colour. Carmine, on the other
hand, stains the affected area more deeply.
The process of degeneration is similar to what takes place in

the nerves: destruction of myelin, disappearance of axis-cylinders,
increase of connective tissue (or neuroglia), and in the end forma-
tion of granule-corpuscles—large cells filled entirely with small
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granules of fat, as a result of whicli they have a dark colour in
ordinary examination, but disappear in the usual i:)rocesses for
clearing sections. In long-standing cases, the connective ti.ssue

developes, the affected parts become hard and dense, and deserve
the name sclerosi.s, which is scarcely suitaljle in earlier stages.

Certain functional changes result from lesions of the pyramidal
tract. These are: (1) rigidity of the muscles corresponding to the
part of the spinal cord below the lesion; (2) increased reflex irrita-

bility. They are commonly attributed to the secondary degenera-
tion, and do, indeed, show themselves, not immediately, but after

an interval, which corresponds closely with the time required for

the occurrence of the nerve change. But the sclerosis acts

probably, not by irritating the anterior cornua, as Charcot sug-
gested, but by the removal of the inhibitory control of the
higher centres, so that the lower centres are unduly excitable.

The increased reflexes take place in the part of the spinal cord
which is itself healthy. The knee-jerk is excessive ; foot-clonus

is easily produced ; and sometimes the knee-jerk is followed by
a temporary clonus. Pinching the skin causes retraction of the

limb after a definite interval.

No symptoms have hitherto been referred to the ascending

degeneration which follows a lesion affecting the sensory tracts.

Tbansveuse Lesions.

The spinal cord, having an elongated form, is naturally lialile

to lesions affecting its Avholc thickness, such as may occur from

external pressin-e, the indiscriminate growth of tumour, or the

indiscriminate spread of inflammation. In such cases, gray and

white matter are equally affected. The results of such a trans-

verse lesion show themselves mainly as an interruption of the

conducting power of the cord ; but if the lesion is at all extensive

vertically, its effects upon the nerve-centres must also be con-

sidered. The results also vary, according as the lesion is bilateral

or unilateral, in consequence of the fact that the motor tract

decussates in the medulla oblongata, while the sensory fibres

decussate immediately on entering the spinal cord.

Results of Bilateral oR; Total Transverse Lesion

AS affecting Conduction.

Paralysis of all muscles below the lesion.

Anfesthesia of parts below.

Functions of bladder and rectum impaired.

Subseciuently, muscular rigidity and increased reflexes.

Trophic relations and electrical reactions continue normal.
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Results of Un-ilaterai> Transverse Lesion as affecting

Conduction.

On the opposite side.

Anresthesia.

Normal muscular
power, muscular
sense, reflex action,

and temperature.

On the same side as the lesion.

Paral3^sis of muscles below
Ilypcrjvsthesia of skin

Diminished muscular sense and scnsi-

Ijility.

Reiiexes at first lessened, then increased.

Vasomotor paralysis and elevation of

temperature.
Nutrition and electrical reactions re-

tained.

To these symptoms in each case may be added those wliich are

due to the clianges at the level of the disease.

In a total transverse lesion, these are—paralysis, atrophy, re-

action of degeneration, and loss of reflexes in the muscles

supplied l)y nerves directly connected with the injured segment;

anix;sthesia, with a band of hyperajsthcsia at the same level.

In a one-sided lesion, the symptoms just enumerated are

limited to the side of lesion ; on the opposite, ana;sthesia alone

is found at the saaie level.

MYELITIS.

Inflammation of the spinal cord, or myelitis, occurs in several

forms. As an acute disease, it may be a fjpvpval or (h'Jfii.<p mye-
litis, affecting white and gray matter indiscriminately throughout
the cord; it is much more often a localized or focal myelitis, con-
fined to a portion of limited extent, half to one inch or more
vertically. It is, in a certain class of cases, confined to the
anterior cornua of gray matter, and is then known as ^w/w-
viyelitia, the pathological cause of acute sjunal paralysis (iiifantile

and adult), under which head it will be descrilied. Myelitis also

occurs in a chronic form, often following upon acute myelitis, and
not differing materially from it ; l)ut the term luust be allowed
to include, pathologically at least, the scA^eral forms of sclerosis,

Avhich are dealt with clinically under different heads.

Acute Myelitis.

Causes.—Myelitis often arises from exposure to cold and wet,
and from injuries and strains of the back, such as those due to
lifting great weights. It is .set up by adjacent inflammations, .such
as meningitis, and is sometimes caused, with meningitis, by bed-
sores ulcerating into the spinal canal. A very frequent cause is

compression of the spinal cord by tumours, caries, and inflamma-
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toi-y growths in the membi-anes ; and lastly, it occurs after certain
febrile processes, especially enteric fcvei-, small-pox, diphtheria,
and perhaps syphilis.

Anatomical Changes.—The cord is softened, and bulges on
transverse section, or may be quite diffluent; but previous to
section it may seem hard, from mere tenseness of the membrane
containing the swollen cord. It must not be forgotten that the
cord becomes soft from decomposition, and that it may be reduced
to a pulp by clumsiness in extracting it from the spinal column.
To the naked eye the section is congested, minute vessels are
visible, especially in the gray matter, and the gray matter itself
is darker than usual, and its outline is indistinct. Patches of
grayish tint may be present in the white column, or the whole
sm-face is confused. Under the microscope, in early stages, arc
found perhaps capillary h?emorrhages ; and leucocytes in the
lymphatic sheaths and around the vessels. The nerve-fibres
suffer by breaking up of their myelin, and here and there occurs
a peculiar change—hypertroj)hy of the axis-cyhnders. This con-
sists in a fusiform enlargement, which in its thickest i^art is five

or six times the diameter of the normal axis-cylinder. The
nerve-cells are swollen, granular, with perhaps fatty globules,

and some of them imdergo vacuolation. Subseciuently both
nerve-cells and fibres degenerate, the connective tissue increases

in quantity, the cells, known as Deiter's cells, are larger and
more numerous, and granule-cells are formed in abundance.
Finally, in cases of long standing, or going on into a chronic

condition, the granule-cells disappear also, and the new connec-

tive tissue becomes firm, dense, even finely fibrous, so that a
definite sclerosis is the result.

If the myelitis is localized, and persists for a certain time, it

is accompanied by the secondary degenerations, ascending and
descending, which have been already described.

Symptoms.—Myelitis mostly begins with numbness or tingling

in the extremities, and in acute cases there may be malaise or

slight febrile reaction ; or there are painful sensations in the

extremities, or hypersesthesia, or pains in the back or muscles.

Twitchings and tremors of the muscles, or cramps and spasms,

may also occur as early symptoms, indicating a stage of irrita-

tion. Within a day or two, or even in a few hours, in the most

acute cases, paralysis and anajsthesia become well marked. The
symptoms vary somewhat according as the myelitis is diffuse,

affecting the cord in its whole length, or is localized ox focal-

-

i.e., limited to a few segments.

Acute diffuse myelitis is comparatively rare. Numbness and

tingUng, wealcness, and then paralysis rapidly develope. The

patient is more or less completely paralyzed in all four limbs,

and in the abdominal and intercostal muscles ; there are general

ana3sthesia, loss of reflexes, retention of urine, and involuntary

passage of fajces. The temperature rises to 102° or 103°
;
the
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breathing becomes seriously involved, and death takes place in

from three days to three or four weeks.

In localized myelitis the symptoms will depend somewhat on

the part of the cord affected. Most commonly it is in the mid-

dorsal or loicer dorsal region. The characteristic symptoms tlien

are paralysis and anesthesia of the lower extremities, consti-

tuting the ordinary form of paraplegia. In severe cases, the

patient lies in bed, unable to raise the leg from the bed, or even

move a toe. There is more or less complete numbness and loss

of sensation in the legs, thighs, and lower part of the abdomen,

up to a transverse line about the level of the umbilicus, higher

or lower according to the exact position of the lesion. Tliis

upper limit of ana3sthesia is generally sharply defined, and at the

same level there is often a narroAv band of /lyperssstfiesia, and a

painful sensation extends from the seat of the lesion round each

side of the body to the front. This is known as girdle-pain.

The reflexes are commonly increased. Constipation is usually

present; the bladder may be at first paralyzed, and retention

occurs. Subseiiucntly, if the lesion is above the spinal centres

for the bladder, the power of expulsion is restored, but from
interruption of the comraimication between the bladder and
the brain the sensation of distension is not experienced, and
micturition is performed unconsciously and uncontrolled. Bed-
sores readily form on the sacrum, on the trochanters, and on
the heels, partly as a result of trophic disturbance, j)artly as

a result of the continuous local i:)ressure, which follows when
the patient can neither feel the pain of pressure, nor shift

the limb to escape it. In cases that do not quickly recover, the
secondary degenerations above described take j)lace. The deep
reflexes are increased

;
knee-jerk is exaggerated, and ankle-

clonus developes; pinching the skin of the dorsum of the foot

causes drawing up of the leg, which the patient himself can
by no effort move. Later on, the muscles begin to get rigid,

either as a permanent condition, or they are simply involuntarily
contracted whenever the limb is moved or touched. Thus, by
placing the hand under the knee to lift it, the limb may at first be
felt to be flaccid, but (juickly stiffens, and remains rigid for some
time. The excitability of the lower part of the cord may be
so great that the slightest touch, or shock to the bed, or the
passage of a catheter, or the discharge of urine, causes the
paralyzed leg to be flexed forcil)ly upon the abdomen. The
electrical condition of the muscles differs but little from the
normal; they respond to both galvanic and faradic currents

—

perhaps somewliat less than in health.
When the lumbar ^iortion of the cord is attacked by myelitis,

it is again tlie legs that are affected with antesthesia and
paralysis ; but now it is not that their communications are cut,
but tliat their motor centres are destroyed. The muscles undergo
atroi)hy, and give the reaction of degeneration when tested
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electrically. The reflexes, which require the integrity of the
lumbar portion of the cord as part of the reflex arc (see p. 142),
are lost. The lumbar portion also contains the centres for the
rectum and the l)ladder; accordin^^ly, the sphincters are para-
lyzed, and there is incontinence of urine and fajces.
When the lesion occurs in the cervical reyion of the cord, the

condition of the lower part of the body is practically the same as
that which results from a dorsal lesion. But other parts are
involved, which make this a much more serious form of chsease.
The paralysis extends to the arms, and from implication of the
corresponding gray matter there may be loss of reflexes in the
arms, while those of the lower extremities are increased. The
intercostal muscles are paralyzed, and if the lesion is sufficiently
high, the diaphragm is also involved. This readily leads to
pulmonary complications, the lungs become congested and
oedematous, the bronchial tubes are filled with nnicus, and the
patient may die asphyxiated. The heart may lieat rapidly or
irregulai'ly. Sometimes, as in some other affections involving the
cervical cord (tetanus, meningitis, fractured spine) hyperpiirevia
occurs, the temperature rising to 107°, 108°, or 110° F. ; and
priapism is occasionally observed.

Otlier variations of the symptoms may occur as a result of the
myelitis being limited to one side, or to one small portion of the
transverse section ; or two or more patches of myelitis may occur
in different parts of the cord.

Death takes place (1) from pulmonary complications following
upon paralysis of the respiratory muscles

; (2) from bed-sores
intensifying exhaustion, or leading to pya;mia

; (3) from vesical

complications
; (4) from exhaustion

; (o) from intercurrent affec-

tions, such as pneumonia or lironchitis. The bladder is extremely
lialile to cystitis, j)artly as the result of trophic disturbance, partly

as the result of retention of urine. Sometimes, possibly, the

use of a catheter is responsible for the introduction of organisms
which may set up septic inflammation. 'V\1ien cystitis occurs the

urine rapidly decomposes and becomes ammoniacal, unless it is

repeatedly removed by the catheter ; it contains pus, or muco-pus,
and readily deposits crystals of triple phosphate on standing.

Almost at any time the septic condition of the bladder may
extend up the ureters to the kidneys, and suppurative pyelitis and
nephritis will then occur, and the patient may die with ura>mic

symptoms. Somethnes death is brought about by the condition

which has been described as " catheter fever" and "urethral fever."

Cases which escape these dangei's generally lapse into a clironic

condition, which may be of indefinite duration, but sometimes
recovery slowly takes place after many months. And a small

number of cases get well comparatively (piickly. Myelitis from

compression in caries of the spine often gets better ; acute general

myelitis is mostly fatal.

Diagnosis.—Myelitis may be confounded with spinal menin-
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gilis, hcemon-lmge into the spiual cord or membranes, multiple

neiu-itis, and liysterical conditions.

In spinal meninfjitis there is usually more evidence of irritation

of the neiTC-roots, shown by radiating and local pains, hypcr-

tBSthesia, and muscular spasm; and febrile reaction is more

constant and persistent. Hsemorrhmje into the spinal cord is

generally (piite sudden, severe local pain being (piickly followed

by paralysis lielow the lesion, whereas in mychtis, as a rule, the

paralysis developes more gradually, A\-ith some preceding symp-
toms of sensory or motor irritation : febrile reaction may be also

present for a few days in myelitis. In meninc/eal haemorrhcHie the

onset is again sudden, and the signs of u-ritation of the nerve-roots

are more pronounced than in myelitis. Cases of multiple neuritis

have no doubt been fre(iuently regarded as instances of myehtis.

The points in favour of neuritis arc the affection of all four limbs

simultaneously, the early predominance of extensor paralysis of

the hands and feet, and the implication of the face and larynx in

some cases ; the coexistence, in the parts affected, of anresthcsia

with muscular atrophy, altered electrical reactions, and diminished

reflexes, showing a universal interference w-Uli sensory and motor
paths at or below the trophic centres, such as can only occur

from lesions of many nerve-trunks, or a diffuse lesion of the cord
throughout its whole length. In neuritis there are also tender-

ness of nei've-trimks in exposed situations, and tenderness of the
muscles, especially those of the calf. A history of alcoholism, and
mental symptoms suggesting such an association, are in favour of

nem'itis, and a gradual onset is perhaps more frequent in neuritis

than in myelitis.

From hysterical j)arali/sis the diagnosis is often most difficult

;

the history of the patient, previous hysterical attacks, the first

appearance of the symptoms after some emotional disturlmncc
may justify a suspicion of hysteria, hut the case must be carefully
examined from the point of view of structural lesions, since even
hysterical people are not excluded from the possibility of organic
disease. Patients with hysterical paraplegia do not develope the
rigidity and increased reflexes of transverse myelitis, nor do they
get atrophy of the muscles, bed-sores, incontinence of urine and
faeces, or cystitis ; nor do they have girtllc-pain. It is espe-
cially slight cases that are apt to lie set down as hysteria ;

where the patient can perhaps stand, but her inability to put
one leg before the other is attributed to unwillingness. A careful
examination of the mviscular power while sitting or in bed,
frequently repeated to test its constancy, and the use of electrical
tests, Avill probably guard against this. It must be allowed that
a good deal of weakness of the lower extremities may arise in
persons who are not hysterical, from . purely functional causes,
such as exhaustion from long illnesses, or prolonged over-exertion,
when it may be supposed that the functions of the cord itself are
at fault rather than those of the brain as in pure hysteria.
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When other diseases have been excluded, it yet remains to I'orin
an opinion as to the position and origin of the myehtis. Its
localization is to be determined by the f^roupinji: of the symptoms.
Syphilis is the most frequent cause of a disseminated myelitis.
But the most important thing is to examine for caries of the
spine, by asking for a history of blow or strain, and looking for
any undue prominence of a vertebral spine. And this should be
done frequently in a case, as paraplegic symptoms may precede,
by several months, the first appearance of angular curvature.
Treatment.—Kest is, of course, essential, and in severe cases,

or cases likely to be of long dm-ation, a water-bed should be
provided to avoid the risk of bed-sores. Different kinds of local
treatment have been recommended : the application of hot
fomentations, hot-water bags, mustard i^lasters, or stimulating
liniments

;
the abstraction of blood by leeches, or the use of dry-

cupping. On the other hand, ice-bags are sometimes applied
to the spine. They are only likely to do good in the early stages.
In cases due to exposure to cold, Dr. Gowers recommends a hot
bath, followed by free diai^horesis ; and suggests the jirone posi-
tion, where j)racticable, ui order to avoid as much as possible the
congestion which is due to gravitation.

Internally, potassium iodide and mercuric chloride are fre-

quently given, but without much e\ddence that they have any effect

in lessening the inflammation. Ergot, or ergotin, injected sub-
cutaneously, is supposed to diminish vascular engorgement, and
may perhaps be most useful if haemorrhage has any share in tlie

lesion. Even in cases due to syjAilis, the influence of mercury
and iodides does not seem to be so marked as in ordinary tertiary

lesions. The greatest care must be taken to prevent bed-sores

by relieving the pressure on prominent parts, by keeping the

skin perfectly clean, washing it daily with spirit lotion, dusting

the sheet beneath it with oxide of zinc or starch powder, and
changing this whenever it becomes moist from any cause, The
bladder, also, must be constantly attended to. If the urine is

retained, it must be • di'awn off with the catheter two or three

times daily, the mstrument being carefully cleaned on each

occasion. If cystitis occurs, and the urine becomes alkaline and
offensive, antiseptic injections may be used, and salicyhc acid

has been given internally with the same object.

The diet should be light and nutritious, and the bowels should

be kept active. If, from advancing disease, nnicus accumulates

in the bronchial tubes, carbonate of ammonium will sometimes

clear the chest in a remarkable manner ; but may, of course,

have only a temporary effect.

In the later stages, tonics—such as quinine, iron, strychnine-

should be given. If the limbs are flaccid, galvanism or faradism

may be of service ; but it is of less value, or not advisable, in cases

with rigidity, well-nourished muscles, and mcreased reflexes, when

its use inay unduly excite the reflex action of the muscles.
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Chuonic Myelitis.

This term should include cases of myelitis tliat arise slowly

and gradually, tliough it is also commonly applied to mifecovered

cases that have begun as acute myelitis. The different varieties

of sclerosis will he described later.

Chronic myelitis, like the acute form, may be transverse or

focal, disseminated or diffuse. Syphilis is a not imcommon
antecedent : it arises also from similar conditions to those causing

acute myelitis, such as cold, acting repeatedly ; and alcohol and
chronic lead-poisoning are also responsible for it sometimes.

It may follow upon si^inal meningitis, and then affects the sur-

face of the cord adjacent to the membranes, forming a peviiiheral

myelitis.

Anatomically, it j)resents itself in the form of reddish or gi'ay

patches, of varying consistence, but often hard, and sometimes
slightly shrunken. Microscopically, it consists mostly of an
interstitial inflammation, iibrillated or

.
amorjihous, with nume-

rous nucleatetl cells, oval, fusiform, or stellate. The nerve-iibres

are generally destroyed, and m the gray matter the nerve-cells

may also disappear, or be reduced to small angular bodies.

The arteries are thickened, and the interstitial tissue is often
especially abundant aroimd them. In recent stages, granule
corpuscles may be found.
When the lesion is situate in a conducting path, secondary

degenerations take place upwards or downwards, according as
motor or sensory path is involved.

Symptoms.—These vary in different cases, according to the
localization of the lesions. The most common form is a trans-
verse myelitis, and then paralysis, with some ansesthesia, often
very little, developes in the course of months or years; ultimately
excessive reflexes and spastic rigidity supervene. The bladder
also is generally affected. If the two sides of the cord are
affected imequally, one leg is more paralyzed than the other, or
even a unilateral lesion may exist with paralysis in one leg, and
antesthesia m the other. If the cervical or lumbar region is

affected, paralysis and anajsthesia may be accompanied with
muscular atrophy, from implication of the nerve-centres of the
brachial and lumbar plexuses respectively ; and with this tliere
will l)e some loss of electrical irritability, or even the degenerative
reaction may occur.

Diagnosis.—Many cases are distinguished by the irregular
way in which the symptoms are grouped. Mere localized trans-
verse myelitis may be confounded with compression by tumour
or caries, or with primary spastic paraplegia. In compression
there is generally more evidence of irritation, and other symi>
tonis due to tumour or spinal disease may be detected. Primary
spastic paraplegia is distinguished by the absence of sensory
symptoms, though the motor conditions may be closely similar
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in the two diseases. Move diffused forms may resemble pachy-
luenmgitis or proo-ressive muscular atrophy : in tlie former there
IS more ana'stliesia, and often more pain in the back ; in the
latter, sensory symptoms are absent.
Treatment.—Tlie disease is little amenable to treatment, but

is sometimes arrested. The most efficient means are rest, change
of air, tonics, and the use of coimter-irritation l)y mustard plasters
blisters, or even tlie actual cautery.

'

Brown-Sequard recommended "^a hot douche to the bath at a
temperature of 100° to 104° F. Dr. Gowers recommends as drugs
arsenic, small doses of the red iodide of mercury {^th grain),
and iodide of iron

; and is of opinion that neither "mercury in
large doses nor potassium iodide does any good. The same com-
plications will have to be treated as in acute myelitis (p. 188).

LANDRY'S PARALYSIS.
Landby's Paralysis, or Paralysis ascendens acuta, may be here
described, although its jjathological position is not as yet ascer-
tained. It was described by Landi-y in 1859, and is characterized
by a paralysis commencing in the lower extremities and rapidly
ascentUng, l)y a short course, and by a fatal termination, witliout,

as a rule, any morbid condition lieing discoverable after death.
etiology.—It affects males more than females, and is most

frei]uent between the ages of twenty and forty. It has occui'red

after exposure to cold, and in convalescence from acute diseases

;

it has also been attributed to syphilis.

Symptoms.—In some cases there are premonitory symptoms,
sucli as malaise, pain in the head and back, numlmess and tingling,

but usually the disease begins with weakness in the legs, often

one before the other. This soon increases to marked paralysis,

and invades successively, and within a few days, the thighs,

trunk, abdomen, and arms; and these, like the legs, are not
always affected simultaneously. The diaphragm, and tlie muscles
of tlie neck, of the x)alate, and those subserving articulation are

subsequently paralyzed. Very rarely other cranial nerves are

affected : thus, diplopia, paralysis of accommodation, dilatation

of one pupil, and facial paralysis have been noticed. With
all this sensation is retained, though there may be very shght
anajsthesia, or hyperjesthesia, or tenderness of the muscles. The
muscles do not waste, electrical reactions remain normal, the

sphincters are generally active, there is no tendency to bed-sores,

the cerebral functions are perfect, and there is no fever, except in

a few cases, at the very onset. The reflexes, cutaneous or deep,

are lost, and never reappear in rapidly fatal cases
;
in recovering

causes they have returned, and have sometimes become excessive.

The disease commonly lasts about a week, but it has Idlled in

forty-eight hours ; and may, on the other hand, require two, three,

or more weeks for full development.
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Pathology.—The spinal cord, nerves, and muscles have been
found completely free from disease. In a few cases minute
haimorrhages, in others indications of inflammation of the gray
matter, have been ol)served. Enlargement of the sjileen has been
noticed during life in several cases, and the abdominal glands are

swollen. Beyond this pathological research has, as yet, yielded
no results ; and Dr. Gowers suggests the possibility of a toxic

influence affecting perhaps the ter]ninations of the pyi'amidal
fibres in the gray matter of the spinal cord.

Treatment.—This should be similar to that of acute myelitis.

Ergotin seems to have been successful in one case, being giA'en

e-\-ery hour to the extent of 20 grains in one night.

ACUTE SPINAL PARALYSIS.
This disease has received several names. It was formerly called
i7ifantile])amlysis, from its very great frequency in young children

;

and essential pandi/sis, from ignorance of its origin in disease of
the spinal cord. Within the last twenty-five years, however, it

has been clearly shoAvn that the lesion is an acute inflammation
of the anterior cornua, and it has been accordingly called cmten'or
comual myelitis, or poliomyelitis anterior acuta (from TroXtoy, gTay).
The term atrojMc spinal paralysis refers to its effect upon the
muscles. It is only comparatively recently that the occurrence in
adults of a disorder precisely similar to that of children has been
recognized, and it is clearly not desirable that the terms infantile
jmralysis and adult spitial jyaralysis should be used side by side
without their identity being incUcated. Probably anterior comual
myelitis will prove more distinctive than any of the clinical
names.
JEtiology—The most striking feature is the frequency with

which it affects young children
; it occurs six times more often

in the first ten years than in the remainder of life. Among
adults it is more frequent in males than females, but in children
the sexes are affected more equally. It has occasionally been
attril)uted to chills ; to catching cold from sitting on wet grass

;

sometimes to falls; and it has been observed during conva-
lescence from acute diseases, and in women during the puerperal
state. In a case under my care it liegan actually tluring confine-
ment. But in many cases it cannot be referred to any definite
cause.

Symptoms.—The onset of the illness is generally sudden, hut
the paralysis is not generally noticed for one, two, or three days.
Ihe early symptoms may consist of feverishness, or tliere may he
convulsions, or severe pains, either general, or localized to thehmb or limlis that are afterwards paralyzed.
Both pains and feverishness are often present together, and thepam ]uay persist some days. The way in which the paralysis
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itself begins is also very variable : it may show itself in one liinl)
and Avithin two or three clays affect others ; on the other hand'
sonietmics three or four limbs are paralyzed at first, and reeovei-y
rapidly takes place in one or two, leaving the others permanently
affected

;
finally, in other cases, certain limbs are affected from

the first, and remain so. A child, aged four and a half, was sick
one day, feverish with headache the next two days, and became
paralyzed in all four limbs on the fourth. Three months later
paralysis of both arms and slightly of the right leg remained.
An adult had acute pains all over him, with general and severe
prostration

: after thirty-six hours he was paralyzed in the lower
extremities, the right being less affected than the left. A child,
aged fifteen months, was taken rather suddenly ill one day, and
appeared to have something m-ong with the hip. She was
feverish for three days, then the left leg was found to be painful
and paralyzed. The pain subsided in ten days, but the paralysis
persisted.

I have hitherto spoken of limbs being affected, but it is charac-
teristic of the disease that it does not necessarily affect the Avhole
of a limb, but often only a part, or even one muscle : thus the
upper arm, or the forearm, the anterior tibial muscles, the muscles
of the thigh, the deltoid, some muscles of one limb with some of
another, or the whole of one limb with part of another may be
paralyzed ; and even if paralysis affects the two legs together, or
the arm and leg on one side, it generally wants the imiform
distribution of ordinary paraplegia or hemiplegia. The affected
muscles rapidly undergo atrophy, lose bulk, and become flaccid

;

and the electrical conditions are changed. The faradic current,

whether applied to nerve or muscle, excites no contraction, the
galvanic irritability may be at first increased, and polar changes
are observed, thus constituting the complete reaction of degene-
ration. In severe cases galvanic reactions ultimately disappear.

The reflexes are quite lost, knee-jerk disaioj^earingwhen the lower
extremities are involved. Sensation is never seriously affected

;

though there may be some tingling or formication in the early

stages. The bladder and rectum are always unaffected. After the

first few days there is no further change for the worse in the extent

or distribution of the paralysis. No fresh paralysis takes i:ilace,

and any improvement of the affected muscles takes place with

extreme slowness. According to the number of muscles atrophied

will the use of the limbs be impaired ; but after a time, in many
cases, lost movements are restored by fresh combinations among
the muscles that have been spared. Atrophy is, in almost all

cases, a prominent feature, hollowing out the rounded part of the

forearm, or reducing the upper arm or the leg to a mere stick.

Sometimes, however, the loss of muscle may be entirely concealed

by the presence of fat ; the flabby condition of the muscle even

then can be generally recognized. Associated with the atrophic

condition of the muscles is generally a change in the vascularity
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of the limb : it is cold, shrunken, and bluish or livid J'roiu re-

tarded circulation. The nutrition of the bones and other parts is

also involved, so that a liiub paralyzed in infancy or early child-

liood does not grow -with the same rapiihty as its fellow, and may
be sliorterby half an inch, an inch, or more. Lastly, deformities

occur liesides those directly due to loss of muscular substance.

Some are the simple result of failing muscular support
;

thus,

from atrophy of the deltoid, the humerus falls from the* glenoid

cavity. Others consist of permanent clian^cs in the position o.t

the limbs, such as talipes varus, whicli so often results from

paralysis of the anterior tibial muscles. This was lon^: attributed

to the imresisted contraction of tlie calf muscles, but it has been

shown liy Volckmann that the chief element in its causation is

the weight of the foot, which, whether tlie patient is upright

or recumbent, falls into a position of extension unless supjxjrted

by the anterior tibial muscles. The position thus constantly

assumed becomes fixed by connective-tissue changes, l)oth in tlio

shortened calf muscles and al)out the ankle-joint.

The disease itself is rarely, if ever, fatal; tliough it is con-

ceivable that such a result should be brought about if the lesion

extended to the centres of the medulla ol>longata.

Cases that have been investigated pathologically within a few
months or years of the beginning, have mostly died from other

diseases, such as pneumonia, or the exanthems. On the other

liand, complete recovery is rare. Kearly always one or more of

the affected muscles remain atroi)hied. Improvement in loco-

motion, or the use of the arms, may go on for several months, but
even then it is olnious, from the outline of the liml), a limping
gait, much pelvic movement, or a .swinging foot, that a gi"eat deal
remains uncured.
Morbid. Anatomy.—Several cases have been examined after

one or two yeans' duration; but ([uite early cases are less nume-
rous. Dr. Drummond found in a case, presumably of this nature,
which was fatal in a few hours, redness of the anterior gray cornua,
arterioles and capillaries distended with blood, minute blood ex-
travasations, and swelling of the neuroglial elements and of the
ganglion-cells. In Dr. F. C. Turner's case, dying after six weeks,
there was evidence of acute inflammation, extravasated l)lood-

gi'anules and corpuscles, Avhile the motor nerve-cells had almost
disappeared.

In later stages, the cord presents changes obvious to the naked
eye: the motor nerve-roots, coming from the part presumably
affected, arc dimini,shed in size and numl)er. On a transverse
section, the cord is smaller on the affected side, and the anterior
cornu is shrunken. Under tlie microscope, thei"e is an almost entire
alisence of motor nerve-cells and axi.s-cyliuders

; tlie few nerve-
cells that remain are smaller than normal, shrunken, fusiform,
and wanting in processes. They lie in a dense connective tissue,
which may be almost felt-like in structure. The motor nerve-

13
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roots, both in and beyond the cord, show the destruction of axis-
cyUnders, and are obviously degenerated. Thus the lesion is seen
to be mainly an acute inflammation of the anterior cornu, followed
by sclerotic changes, with destruction of the ganglion-cells and
degeneration of the motor nerve-fibres. Ur. Gowers suggests
that in some cases a haemorrhage may be the primary lesion.
The degeneration extends to the muscles, which are pale pink,
watery in appearance, and present under the microscope the
changes described as the result of lesions of motor nerves (p. 149).

Diagnosis.—In the early stages it is possilile to mistake
it for other febrile affections. The pain that is sometimes pre-
sent n>ay suggest rheumatism, but it is situate rather in bone
and muscle than in the joints. "When the paralysis developes,
within two or three days the diagnosis is generally clear, and it is

conlirmed by the rapid atrophy, the loss of reaction to the faradic
current, and the changed reaction to galvanism. In cases of old
standing, while the muscular atrophy, with retained sensation,

indicates a lesion of the anterior cornua, the liistory of acute onset
distinguishes the lesion from others less acute, such as proc/res-

sive muscular atrophy. It is important, not to be induced, by the

term " infantile paralysis," to think that other forms of paralysis

never occur at an early age. Paraplegia may result from spinal

disease, or a tumom* of the cord, and hemiplegia occurs from
embolism, or congenital lesions of the brain. In these cases there

is not the same rapid atrophy of muscles, and the electrical re-

actions are normal.
Treatment.—In the earliest stage, before the paralysis has

developed, attempts may be made to reduce the fever, but the

treatment must be mainly expectant. When the paralysis has

declared itself, the i^atient, already in bed, may be placed in a

prone or lateral position, and ice bags may be applied to the

spine. Ergotine, in doses of \ to \ gi-ain for children, and 1 or 2

gi'ains for adults, twice daily, and lielladonna, in doses of r}^ to \
grain of the extract, according to the age of the child, have been

recommended. After a month or so, the local treatment of the

atrophied muscles becomes the most important. Electricity, in

the form of faradism, to those muscles which are still susceptible

to it, and galvanism to others, should be employed. Massage is

also of value in promoting the circulation of the limb.

Every effort, also, must be made, by position and passive move-

ment, to prevent deformities in the affected hmbs. Mechanical

supports, and in some cases the division of tendons, may be

necessary. J'hc patient will be generally benefited, after the

first few weeks, by the use of tonics, such as iron iochde and

phosphate, small doses of arsenic or strychnia, and cod-hver

oil-
, , . ,

Subacute and chronic forms of atrophic spmal paralysis have

been described; but it seems that some of these must have been

instances of peripheral neuritis. True subacute coruual myelitis
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occurs in adults more often than in childi-en. The legs are first

affected witli paralysis, and afterwards atrophy ; but instead ot

the syniptoius reaching their maximum in a short time, the

atrophy progi'essively increases for months or a year or two. It

may then become stationary, and ultimately much improvement

or recovery may follow; but in some cases death results from

exhaustion or respiratory paralysis. In the altered electrical

reactions, on the one hand, and in the normal condition of the

sensory functions, and of the bladder and of the rectum, on the

other, it resembles the acute form of the disease. It commonly
affects the lower extremities first, and only after a considerable

period attacks the arms.

LOCOMOTOR ATAXY.

This forms one of a gi'oup of diseases of the spinal cord, which
may be called tract-diseases {Germ. Systcm-Krankheiten), from
the lesion being confined to one or other of the systems or

tracts of nerve-tissue. Thus sclerosis of the posterior columns
and sclerosis of the pyi-amidal tracts are included in this

group.
Locomotor ataxy, or tabes dorsalis, is a very chronic disease

characterized, in its developed form, by inco-ordination of move-
ments in walking, although the muscles retain the power of

contraction ; and dependent upon a chronic sclerosis of the
posterior columns of the spinal cord (posterior sclerosis).

.Etiology.—It is much more frequent in males than females,
in the proportion of ten to one. It affects mainly the middle
period of life, between twenty and fifty. Dr. Gowers gives for

the three decades the following figm-es : from twenty to thirty

years of age, somewhat less than 2o per cent.
;
thirty to forty,

.50 per cent.
;
forty to fifty, 25 per cent. Eulenburg gives 31 to

32 per cent, for each of the three decades, and only 5 per cent,
for all ages under twenty or above fifty.

The disease is attributed to cold and wet, to concussions of the
spine and blows upon it, and to sexual excesses ; and a very
large proportion of the cases (from 70 to 75 per cent.) have a
history of syphilis, so that this disease seems to have an impor-
tant share in the production of the disease, although the lesion
is not itself of a syphilitic natm-e, nor do the symptoms yield to
antisyphilitic treatment.
Symptoms.—Although the name commonly employed refers

to the failure of only one function, there is scarcely a disease
in which the functional nervous disorders are so numerous and
wide-spread; with the result that in different cases different
symptoms may be more prominent, and lead to errors in dia-
gnosis unless their connexion with the spinal lesion is famiUarly
known.
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In the eai'ly staf?e, the characteristic symptoms are—Firstly,
severe shootiufr, stabbing):, or davtinfj: ])ain.s in the lower extremi-
ties, sometimes resemblinji: electric shocks, and known as lu/ht-

nihi/ pains. They are often looked ni)()n as rhenmatic, but they
are seated in the muscles and bones, and not in the joints. They
come on suddenly, and it may be with such severity as to make
the patient start up in bed, or cry out. They may subside in a
few minutes, Init j^enerally re(;ur ([uickly and continue thus,

coming and going for several hours, when they may disapi)ear,

again coming on after an interval of days or weeks. Indeed,
in their recurrence and duration they are characterized by
considerable irregularity.

Secondly, the knee-jerk is abolished quite early in the disea.se.

Thirdly, the pupil fails to contract to the stimulus of light,

though it continues to contract during accommodation for near
vision. This, the so-called " Argyll-Robertson pupil," occurs in

four-fifths of the cases. In addition to this, there is often, (pute

early, slight anesthesia of the feet and lower part of the legs, and
occasionally temi)orary paralysis of one or more of the ocular

muscles, leading to diplopia, or s([uinting, or ptosis, according to

the muscle involved. This stage may last for years.

In the second stage, or the stage of the developed disease, the

prominent feature is the muscular inco-ordination of the lower

extremities, and this is associated with

—

Increased antesthesia and other sensory disorders.

Impairment of the functions of the bladder.

The so-called ga.stric and other crises.

Certam trophic disturbances.

Optic nerve-atrophy, myosis, and other ocular conditions.

The muscular inco-ordination, or ataxy, as indicated by the

epithet locomotor, is chiefiy and first noticed in the lower

extremities, and is confined to them in a great numlier of cases.

At first the patient is only slightly unsteady in his gait, finds a

difficulty in walking quite straight, separates the legs a little to

meet this difficulty, keeps his eyes carefully fixed on the path he

is walking, and readily loses his balance when trying to turn.

In the dark, when the guiding sensations of sight are removed,

he is still more unsteady, and if told to stand with his feet close

together and his eyes shut, he sways to and fro, or from side to

side, and soon loses his balance altogether. In a later stage,

walking can be still accomplished, but the legs are drawn

up 01- jerked out in a disorderly way; they are often thro^ra

violently forwards, and the heels are brought doMTi with force

upon the ground. Turning is still more difficult than l)elore,

and has to be effected with great care and the assistance of a

stick or wall, or a friend. Nevertheless, the muscular jiowcr

renuiins good. The patient can bear another man upon his back,

and if he sits in a chau- he can keep his leg extended in front ol

him a"-ainst any ordinary attempts of tlie medical man to Ilex
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it. Moreover, the mu.sclcs are of normal bulk; and give the

norinal olectrifal reactions. The distance which the patient

can walk is lessened to a mile or two, on account of the great

w\aste of strength involved in these disorderly and, therefore,

ineffective movements. Tn later stages, the ataxy may he such

that the patient cannot get about witliout assistance from sticks,

a chair, or a friend on either side
;
and, iinally, he may have to

take to his bed.

The upper extremities are sometimes affected late in the

disease, but the ataxy is generally less extensive than that

observed in the legs.

AriKxthcmt is variable. It affects the feet and legs, spreading
to the knees, or even to the thighs and buttocks, and sometimes
to the trunk. If the upper extremities are affected, it begins in

the fingers and hands, creeping gradually up the forearms. The
loss of sensation gives rise, when the patient is stantling or

.sitting, to a peculiar feeling of being on some soft sulistance,

which patients describe as being like wool, sponge, or india-

rubber. Numerous other modifications of sensation are observed
in different cases—burning or gnawing pains in the extremities,
more continuous than tlie liglitning pains ; a sense of constrictioii

in the legs, groins, genitals, or trunk, the latter often described
as " girdle-pain "

;
tingling, pins and needles, sensations of cold

or heat, and increased sensitiveness to alterations of temperature
also occur.

The an;iesthesia may take the foi-m of dimini.shcd sensibility to
pain alone, or to touch alone, or differences of temperature may
be less readily perceived. In some cases the perception of pain
or of lieat and cokl is delayed, or the pain recurs after the source
of it has been removed, or the allocliiria or jxilya'sthesia above
described (p. 141) is present. The dee]Der tissues ai-e also anies-
thetic, certainly the muscles, and probably the joints, fibrous
tissue.s, and tendons. The sense of position of the "limbs may be
lost.

Tlie hhtdder is often affected as follows : In early stages, there
is irritation, with frecpient micturition, and the necessity of
passing urine directly tlie desire is perceived. Later on, the
detrusor is weakened, and the urine comes in a sluggish stream,
or merely dribl)les away. Sometimes tliere is retention with
incontinence from overflow. The sphincter ani is generally
weakened, or fjeces are passed unconsciously from insensibility
of the anus. Sexual power is commonly lost.

Certain curious functional disturbances of the viscera have
been called cri-^es. The liest knoAvn are tlie gastric criypi^ (crises
f/asfrif/ues). They consist of attacks of severe pain in the epi-
gastrium, passing through to the back, or extending fi-om tlie
gi-oins up to tlie shoulders, accompanied by vomiting, at first
ot clear h(|uid, later of liile, and even of blood. Pain may
occur without vomiting, or vomiting without pain. Often
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also, there is palpitation or irrep^ularity of the heart, niese
symptoms last for two or three days, and tlien subside, leavinjr
tlie functions of the stomach quite normal. The other crises that
have been described are rectal crises, consisting of paroxysmal
pain in the rectum, with severe tenesmus

;
paroxysms of renal

pain, or renal crises; pain in the bladder or urethra—re»ic«/
or urethral crises ,- laryngeal crises, consisting of laryngeal
spasm, with inspiratory and expiratory stridor, cough, and
dyspnoea ; and bronchial crises, when there are paroxysms of
coughing. Paroxysmal diarrhoea has been tliought to represent
an intestinal crisis.

The trophic disturbances which occasionally occur in locomotor
ataxy are oedema of the feet, local sweating, ecchyraoses under
the skin, brittleness of the hair, and hei-pes, the last three in

connexion with severe pains. The skin of the sole of tlie foot
becomes thickened, or blisters, or may present the " perforating
ulcer." The nails become thickened and furrowed, or fall off,

and are slowly renewed. Teeth decay, or may all fall out within
a short time.

In occasional cases, important changes take place in the
bones and joints. The bones become brittle ; the compact tissue

has been found thinner and more porous
; fi'actures occur spon-

taneously, or Avith the slightest amount of force ; and a great
deal of callus forms in the process of union. The joint-changes
in locomotor ataxy have formed an interesting subject of dis-

cussion the last few years, under the name of " Charcot's joint."

There appears to be no doubt that the changes which take place

are almost identical with those which characterize osteo-arthritis,

or rheumatoid arthritis, namely, erosion of cartilage, wasting of

the head of the bones, ossification of the ligaments, and new bony
outgrowths. Clinically, they are characterized by rapid painless

swelling from effusion into the joint, and subsequently extreme
mobility, and gi-ating. While some hold that these changes are

the direct result of the withdrawal of trophic influence from the

part, others consider them due to the external injuries, strains, &c.,

which ataxic hmbs are so much more likely to suffer than healthy

ones, and others again regard them as nothing more than ordi-

nary rheumatoid changes.

In addition to the loss of light reflex, known as Argyll-

Robertson pupil, the pupils may show other disturbances, siuii

as inequality, extreme contraction, failure to dilate on pinching

of the skin, or failure to contract on accommodation. Primary

atrophy of the optic neiTC occurs in about one-tenth of the

cases, and leads to loss of vision, commonly beginning witli

contraction of the visual field from the periphery inwards, and

loss of colour vision. Deafness, paralysis of the vocal cords,

severe headache, and apoplectiform or epileptiform attacks occa-

sionally occur.

Course of the Disease.—Though spoken of as progressive
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(Trousseau), the symptoms are often stationary for very long

periods, and the disea.se may last twenty years or more. Espe-

cially the early symptoms, before ataxy is marked, may persist

for several years ; but even sufferers who are unal)le to leave

their beds may live to old age. Thus the majority of patients die,

not from the disease itself, but from intercurrent affections, such

as pneumonia, phthisis, bronchitis, or other independent ailment.

Cystitis and renal complications, bed-sores and pyemia, and

rarely laryngeal spasm, are the more direct consequences of the

disease, which may be fatal. Some cases terminate in general

I)aralysis of the insane.

Morbid Anatomy.—The change constantly found in the spinal

cord is a sclerosis of the posterior columns. It is seen as a gray

discoloration of the white matter, and is brought out luore

readily after staining with chromic acid, which fails to colour the

degenerated nerve-tubes; or with carmine, which stains more
deeply the new connective tissue. In ordinai-y cases it occupies

in the lumbar region the whole of the posterior columns, but

above the lumbar region the sclerosis of the postero-external

columns ceases, whereas the sclerosis of the posterior median
columns continues up into the cervical region. The lesion of the
postero-external column is most intense in its posterior portion,

the anterior poi'tion near the commissure being sometimes free.

The essential part of the cUsease appears to be the sclerosis of

the postero-external columns, while that of the posterior median
columns is a consecutive or secondary degeneration. In very severe
cases the whole of the posterior columns may be sclerosed in the
higher parts of the spinal cord as well as in the lumbar region.

The antero-lateral ascending tract and the cerebellar tract are
occasionally degenerated. In some cases changes may also be
detected in the gray matter

;
they consist of atrophy and dege-

neration of nerve-cells or fibres in the posterior horns, in Clarke's
columns, in the tractus intermedio-lateraUs, and even in the
anterior cornua. Under the microscope, degeneration and dis-

appearance of the nerve-fibres, increase of the connective tissue,

which is fibrillated, and thickening of the walls of the arteries

are observed. The pia mater is often thickened over the
posterior columns, or even over the lateral columns as well, or
completely round the cord.

The posterior nerve-roots are generally atrophied dowTi to the
spinal ganglia, which are healthy, as well as the mixed nerves
beyond them ; but atrophy of the peripheral nerves has been
also found, mostly of those supplying the skin and the joints,
and in the legs more commonly than in the arms. In the optic
nerves, in cases alluded to, are found atrophied nerve-fibres,
and increased connective tissue. The changes in the bones
and joints have been described.
Pathology.—The main features of locomotor ataxy arc to be

explained by the lesions of sensory fibres, which are shown to
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exist in this disease. Hence there are pains, anjesthesia, and lost
reflexes. Inco-ordination of imiscular movement, thouf>-h at first

sight a motor dcraiigoment, may clearly l)e l)r()iiglit about by
interi'ereiice with the paths by which sensory impressions are
conveyed to the centre. But it has long been shown that ataxy
does not depend necessarily on cutaneous ana;sthesia, since either
may exist without the other ; and Dr. Glowers gives good reasons
for regarding this symptom as depending on a lesion of the
muscle-sense—that is, of the sensory nerves proceeding from tlie

muscles, and passing by the nerve-trunks and posterior roots,

probalily then by the posterior median column and cereliellar

tract, to the cerebellum. Since the muscle-sensory nerves, eijually

with the cutaneous nerves, are contained in peripheral nerve-
trunks and the posterior roots, it might be expected that ataxy
wonld sometimes result from lesions of these parts

;
and, as a

fact, peripheral neuritis from alcoholism may cause ataxy, and
all the symptoms of tabes dorsalis have been seen in a case of

multiple tumours of the posterior roots recorded by Dr. Hughes-
Bennett. In ordinary locomotor ataxy some part of the inco-

ordination may be due to the periiihcral lesions, to which also

the trophic changes must be referred.

Diagnosis.—Locomotor ataxy has to be recognized in its

early stages before inco-ordination is pronounced, and it has to

be distinguished in its second stage from other disorders affect-

ing the power of the lower extremities. The lightning pains

are generally very characteristic, but the absence of knee-jerk

and the loss of light-reflex of the pupil (Argyll-Robertson

phenomenon) are the distinctive features. In a more advanced
case the same two signs are of service, and, in addition, the

inability to stand with the eyes shut, or to turn with steadiness.

Where locomotion is much interfered with, the case contrasts

with paraplegia from myelitis, by the retention of al>solute

mnscular power, by the retained bulk of the muscles, with

absence of rigiclity. Where muscular wasting and weakness
supervene there may be more difficulty in diagnosis, Init the

long history and the conrse of tlie symptoms will assist.

Cerebellar disease also causes ataxia, but it is generally of a

reeling, staggering kind, the patient swaying from side to side,

falling over, crossing the legs to recover balance, and presenting

a close resemlilance to a drunken man
;
Avhereas, in locomotor

ataxy, for a time, the gait may be fairly steady in direction, but

the feet are jerked forward, and the heel or flat of the foot is

brought down sharply on the ground. The two diseases have

also their special accompanying symptoms.
It is important to remember that a patient with gasti'ic crises,

a perforating ulcer, or " Charcot's joint" may be entirely imaware

of any locomotor symptoms, and in such cases the knee-jerk and

the pupils should be at once tested.

Peripheral neuritis in its ataxic form may be generally recog-
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nized by the atrophy and ttMidenicss of tlie muscles, the " dropped

foot," tlie altered electrical relations, the normal pupils, and pos-

sibly by an alcoholic history.

There are two forms of ataxy, to be described sliortly, that

differ in certain points from the usual posterior sclerosis, namely,

ataxic paraplegia, and hereditary ataxy, or Friedreich's disease.

It will be shown later (p. 281) that general paralysis of the

insane occasionally commences with symptoms like those of

locomotor ataxy.

Treatment.—This is l)y no means satisfactory
;
yet it is not

uncommon for patients to be relieved of certain symptoms after

a few months. Thus, pains disappear, anaisthesia diminishes,

and incontinence of urine becomes less under treatment, although
other featm'es of tlie illness remain in full force.

A number of drugs have been given in locomotor ataxy:
nitrate and iihosphate of silvei-, arsenic, strychnia, iron, ([uinine,

belladonna, ergot, phosphorus, Calabar bean, iodide of potassium,
and mercurials. In spite of its fretiuent occurrence in syj)hilitic

subjects, the last two drugs are rarely of any value. The silver

salts must be given with caution, in \ or ^-grain doses, for not
more than two months at a time, for fear of i)roducing a
deposit of metal in the skin (argyi'ia). Ur. Gowers speaks highly
of arsenic. Counter-irritation to the spine may be used in recent
or rapidly developed cases. Galvanism, in the form of the con-
tinuous current to the spine and legs, has often seemed to me to
do good to the extent above indicated. Morphia may require
to 1)0 given for the pains, Init should be avoided as long as
possible. Camiabis indica is sometimes eiJectual, in doses of

\ or i gi-ain every three or fom* hours during an attack of the
pains. Bromide of pota.ssium may lie given, and recently, anti-
pyi-in has been tried Avith success, in doses of lo grains every
two or four hours. Attention to the bladder is very necessary,
and the catheter should be used if any urine is retained. The
expulsive power may be strengthened by strychnia, or inconti-
nence may be lessened by belladonna. Gastric attacks may
require morphia, or may be checked by blisters to the epigas-
triuni. For the laryngeal spasm. Dr. Gowers recommends amyl
nitrite and the local application of cocain. Stretching the sciatic
and other nerves has been tried rather freely in locomotor ataxy.
It has given only temporary relief in some cases to the pain, and
in a very few it has diminished the inco-ordination

; but in many
instances there has been no relief to the symptoms, and, as the
operation is not free from danger, it seems undesirable to employ
it except in cases of intense suffering.

7'/ie Method of Suspension.—AN'ithin the last few months a new
method of treating locomotor ataxy has been introduced by
Professor Charcot, and is being extensively tried in ICngland,
The patient is simply suspended by the head and shoidders by
means of a Sayre's apparatus ; and the extension of the spinal
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column and cord by the patient's weight, which is thus allowed,
seems to have, in course of time, a decidedly beneficial effect
upon the disease, especially in respect to the walking power, the
balance, the lightning pains, and the liladder troubles

;
though it

cannot be said that any comi)lete cures have yet been recorded.
The apparatus cimsists of a short bar, connected with a ring in

the ceihng by a compound pulley, by which the bar (!an be raised
or lowered. From a hook at each end of the bar drops a loop which
passes round one shoulder of the patient, and a broad strap passes
round the chin and occiput, and is connected by narrower straps,

one on each side, with the bar near either end. Thus, when the
length of the straps has been adjusted, and the bar is drawn up
by traction on the pulley-cord, the patient ]iiay be lifted by his

head and by his shoulders. This must be done steadily anil gently

until the heels arc three or four inches from the floor, and the

time of suspension must be carefully marked. Every ten or

fifteen seconds the patient may raise his arms from his sides, so

as to throw more of the weight of the body upon the head, and
lower them again. The duration of the first suspensions should

be short—tliirty to sixty seconds ; later ones may be two, three,

or four minutes. The patient should be carefully lowered to the

ground, the apparatus detached, and he should remain sitting in

a chair for a short time. Suspensions should not be repeated

more than every other day, and should be, as far as jDossible, at

the same hour on each occasion.

PRIMARY SPASTIC PARAPLEGIA.

{Primary Lateral Sclerosis.)

The term spastic paraplerjia is applied to cases in which weak-

ness of the hmbs is associated with chronic spasm of the muscles,

so that the limbs are constantly rigid. The muscles are usually

at the same time well nourished, and the reflexes increased.

This condition generally occurs as a setjuel of cases of para-

plegia, due to a transverse lesion of the spinal cord, which leaves

the lower part of the cord intact, and is associated with, and

possibly due to, the descending degeneration or sclerosis which

affects the posterior part of the lateral columns, and to a shght

extent the inner margin of the anterior columns—that is, the

crossed and direct pyramidal tracts (see pp. 181, 182, 185). Ihe

spastic condition is in those cases ascribed to a lateral sclerosis,

which, coming as a result of a local disease of the cord (myelitis

or compression), must be called secondary. On the other hand,

cases come under observation, from time to time, in which a spastic

paraplegia has developed without anything to indicate that it has

been preceded by a locahzed lesion of the spinal cord. These cases

have been ascribed to a sclerosis affecting the pyraraida tracts,

which, since it is assumed to be independent of any local lesion,
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is called a primary lateral sclerosis; hut it is inipoi'tant to note

that the pathological proof has, as yet, been unsatisfactory, no

single case* of uncomplicated sclerosis of the lateral columns

having been observed post mortein, although the combination of

lateral sclerosis with disease of the anterior cornua, in cases of

muscular atrophy with rigidity, strongly supports the connexion

in question.

iEJtiology.—This disease is more common in males than in

females, and occurs mostly between the ages of twenty and
forty. It has occasionally seemed to be due to cold or wet,

or a fall; often no cause is apparent. Syphilis has no special

connexion with it, as it has with locomotor ataxy. A form
of spastic paraplegia is rather frequent in children, and is either

due to arrested development of the pyramidal tracts in con-

nexion with lesions of the motor areas in the cortex of the brain,

or it is caused by injuries to the head of the child during birth.

It may be questioned whetlier these cases should be called

primary lateral sclerosis. This condition is described under
Diseases of the Brain.

Symptoms.—The disease developes very slowly and insidiously.

It begins Avith weakness and stiffness of the lower extremities

;

the legs feel heavy, the patient soon gets tired in walking,
and, as time goes on, the distance he can walk without fatigue
gets less and less. The knee-jerk is excessive ; ankle-clonus
is present, and the cutaneous reflexes are usually increased.
After a time he has to help himself with sticks ; the legs are
rigidly extended and firmly adducted, and it is almost im-
possible to get one in front of the other. The rigidity is nearly
constant, or, if the muscles relax slightly, they at once contract on
a touch, or the stimulus of attempted movement. The arms are
generally unaffected, but if they are involved they take up a
position of rigid flexion. In some cases the muscles of the trunk
are involved. The muscles mostly remain in good condition,
and the electiical reactions are normal. Sometimes, however,
the excitability of the muscles to electricity is slightly increased,
at others diminished, to both cm-rents. Sensation is unaffected
beyond the occurrence of rheumatoid pains and some tingling
or numbness ; and the bladder and rectum are in most cases
free from the functional disturbances common in paraplegia and
locomotor ataxy. The course of the disease is very chronic, and
it is less threatening to life than are other forms of chronic spinal
disease. It may be compUcated in its late stages by exten-
sion to the anterior cornua, causing wasting of the muscles with
loss of reflexes, or to the postero-external column, producing
lightning pains and ataxy.

* Dr. Gowers points out that in Dr. Dresehfeld's case ("Brit, Med
Jonrnal," January, 1881) there was a slight aff'ection of the anterior
coruua.
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Pathology.—This has lieen ah'oady discussed, so far an the
part of tlic cord affcftcd is ('(mrcrncd. I'he chaiifje is similar to
that in jxisterior sclerosis, and consists of increase of connective
tissue, with def>rencration and disappearance of nerve-lilires, and
the presence of j?ranulc-corpuscles in more recent eases. It pro-
liably commences in the nerve-iihres.

Diagnosis.—The recognition of spastic paraplegia is not diffi-

cult ; the important i)oint to be decided is whether the condition
is prhnary or secondary, and very careful inciuu'ies and examina-
tion should be inade liefore concluding that a case of rigidity is

not secondary to local disease of the spinal cord. In tlie ])rimary
disease, weakness and stiffness gradually come on simultaneously

;

wliereas in secondary cases there is at lirst decided jjaralysis, and
rigidity only supervenes later, and sensory symptoms and girdle

pain are absent. The same care will enable one to recognize the

cases in whicli lateral sclerosis is combined with disease of other
parts of the cord : for instance, with disease of the anterior

cornua (amyotrophic lateral sclerosis) ; of the posterior columns
(ataxic paraplegia) ; or with disseminated sclerosis, in which
case the lateral sclerosis may be partly secondary to patches
of disea.se seated in the pyi'amidal tracts.

Finally, lateral sclei'osis may form a part of general paralysis

of the insane.

Treatment by drugs is unsatisfactory. Arsenic, strychnia,

nitrate of silver, ergot, and iodide of potassium have been given.

The late Dr. Fagge saw some improvement from Calabar bean

in two or three cases. Rest is very desirable. Friction of the

muscles, combined with the hot bath or Turkish bath, sometimes

relieves the spasm. Electricity is of doubtful value
;
and, in

general, it is desirable to avoid undue stimulation of the nmscles

in any way.

ATAXIC PARAPLEGIA.

Undeh this name Dr. Gowers describes a group of cases in which

there is a combination of posterior and lateral sclerosis. Spastic

ataxia is the name preferred by Dana, who has collected a number
of cases.

.^Etiology.—The disease occurs in males more often than in

females, and betAveen the ages of thirty and forty, as a rule
;
but

little is known as to its causation.

Symptoms.—It is slow in its onset, beginning in the lower

extremities, which become weak, and show defective co-ordi-

nation at the same time. Thus the patient readily tires, the

muscles, especially the flexors of the hip and knee, yield when

tested, and the gait is unsteady, with reeling when the patient

turns or walks in the dark, and loss of balance when he tl-ies

to stand with the eyes shut. It differs from ordinary cases

of locomotor ataxy jn the absence of lightning pains, whereas
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the knee-jerk is increased and ankle-clonus can be obtained ; the

plantar reflex is more often either normal or increased. Sensation

is mostly uninipau'ed ; the pupil and optic disc remain normal

;

sexual power is often lost, and the sphincters may be slightly

affected ; the arms are more often free, but arc sometimes in-

A'olvcd in the same way as the legs. The disease is chronic in

its course, with no very fatal tendency. As it progresses, the
inco-ordination does not increase, but the weakness and rigidity

become more marked, and the resemblance to spastic paraplegia
becomes closer. Death results from intercurrent diseases, or
occasionally from bladder complication or bed-sores..

The Anatomical Change in this disorder is simultaneous scle-

rosis of the lateral colunms and of the posterior colunms, but
the extent and distribution of the sclerosis vary considerably in

different cases, and also differ slightly from what is common in
locomotor ataxy and spastic paraplegia respectively. Thus, the
Ijostcrior sclerosis affects the dorsal more than the lumbar region,
and frequently leaves the root-zones intact, or does not reach to
the surface of the cord. In the lateral columns the sclerosis
tends to advance to the anterior half, instead of remaining limited
strictly to the area of the pyi-amidal tract {see p. 202). Dana
says the direct cerebellar tract is also involved, and occasionally
Burdach's or Tiirck's column, or the antero-latei-al ascendmg tract.
Diagnosis.—This has to be inade in the early stages from loco-

motor ataxy, especially by the excessive knee-jerk and absence of
pupillary phenomena ; and in the later stages from spastic para-
plegia, liy the presence or history of inco-ordination. It may also
be confounded witli hereditanj ataa-y, to which it is closely allied

;

and with disease {cy. tumour) of the ccrehellum. In this last the
muscular weakness is seldom so marked, and the local symptoms
—headache and optic neuritis—should be sufficiently obvious.
Prognosis as to recovery is unfavourable.
Treatment must be similar to that of the two diseases

separately considered.

HEREDITARY ATAXY.
{Friedreich's Disease.)

This disease is also due to a combined posterior and lateral
sclerosis, presenting some differences from that above described •

but its characteristic feature is its congenital tentlency and its
appearance m several members of the same family. Thus aman luay transmit it to his children, or it may appear in two' or
\^l^^-^JiyothiiVH and sisters without the parents being affected.
It affects males only a little more often than females, though
males may be especially affected in one family, females in
another

;
and it is generally lirst noticed at an early age, either

about the seventh or eighth year, or at puberty
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Symptoms.—The disease begins with inco-ordination in the
lower extremities, and the inco-ordination is generally more
jerky than in other forms, and presents a closer resemblance
to the ataxy of cerebellar disease. The arms are alfccted later

with a similar jerky irregularity, and the same extends to the
muscles of the head and neck. Muscular power is at first

unaffected, but the knee-jerk is usually lost (juite early, and the
plantar reilex is also dhninished. Sensation is often unaffected

;

sometimes there is slight anaesthesia. As a rule, lightning pains
are not present. Speech is frequently impaired, producing
hesitation ; and syllables are dropped, and the movements of the

tongue may be jerky. Nystagmus, or oscillation of the eyeballs,

is often present ; it is rather slow, lateral in threction, brought
on by lateral movements, and checked when the eyes are fixed.

In contrast with locomotor ataxy, this disease presents, as

a rule, no ocular paralysis, no optic-nerve atrophy, no trophic

changes, no visceral crises, and no affection of the sphincters.

There is no mental change. As the disease progresses, tlie

]nuscles become weaker, especially those of the legs, and the

flexors are more impaired than the extensors.

The disease may last several years; death takes place gene-

rally from intercurrent affections, and not as a du-ect conse-

quence of the spinal lesion.

Pathological Anatomy.—The essential lesion is a sclerosis of

the posterior and lateral columns, but it differs somewhat from
that found in ataxic paraplegia. The change is generally most in-

tense in the lumbar region, and invades the whole of the posterior

column. In the lateral column, tlie parts diseased are the pyi-a-

midal tract, the cerebellar tract, and the periphery of the cord in

front of this. The pyramidal fibres in the anterior column are

sometimes affected, and Clarke's posterior vesicular column has

been found degenerated in association with the cerebellar tract.

Tlie posterior nerve-roots are unaffected, and the peripheral

nerves, as well as the anterior cornua of the cord, have hitherto

been found free.

Dr. Gowers refers the disease to a congenital tendency ot

development, by which the affected elements have a briefer

period of vital endurance than the other tissues of the organism.

The Diagnosis must depend upon the history of its association

Avith other cases in the same family and its early appearance,

the jerky unsteadiness of the head, the ataxy of the arms, the

affection of articulation, and the nystagmus. By nearly all of

these it is distinguished from owlinary locomotor ata.ry. It may
resemble, more or less, ataxic jnu-aplegia, disseminated sclerosis, and

cerebellar disease. In the first there is increased knee-jerk and

no nystagmus; in the second the movements are more oscil-

lating, less jerky, and the speech of a peculiar " staccato " charac-

ter not present in Friedreich's disease ; in the last there are

accompanying head symptoms.
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Prognosis—This is unfavourable, the cases tending to become

-worse, though they may be stationary for some time.

Treatment is of httle avail, but the methods suitable to loco-

motor ataxy may be tried.

This is a chronic disease characterized by wasting of muscles,

with -weakness consequent thereon, resulting from degeneration

of the anterior cornua of the spinal cord. It has been called

nrtsthiff pnhy, and recently, on the vic-w that the change in the

cornua is inflammatory, it has been called chronic anterior jwlio-

viyelitis.

Before describing this disease in detail it is desirable to make a

few remarks on muscular atrophy in general. It has already

been sliown that the nutrition of the muscle depends on the

integrity of its nerve-centre, tlic anterior cornu, and of the nei've-

trunk proceeding thence to the muscle. In infantile paralysis

there is a lesion of the anterior cornua, in neuritis a lesion of the
nerves, and both are accompanied by muscular -wasting. Further,
there are cases of muscular -wasting in -which no lesion can be
found in either cord or nerves, and -which probably result from
an idiopathic condition of the mtiscles themselves. We have
here to deal -with lesions of the anterior cornua of the spinal

cord ; and Charcot has distinguished bet-ween cases in -which
the disease actually begins in the anterior cornua, and others
in -which the comual disease is, as he believes, brought al)out

by extension from previous changes in other parts, such as
the lateral columns, the posterior columns, or the meninges. The
former group he calls protoimthic amyotrophy (^vs, muscle),
and it includes ordinary progressive muscular atrophy ; the latter
he calls deuteropathic amyotrophy, and refers to it atrophy follow-
ing lateral sclerosis (amyotrophic lateral sclerosis), or chronic
meningitis (hypertrophic cervical meningitis), or locomotor ataxy,
or disseminated sclerosis. The following table may help to make
these distinctions clear :

—

PROGRESSIVE MUSCULAR ATROPHY.

Hypertrophic cervical menin
gitis.

Atrophy following locomotor
ataxy.

Atrophy following disseminated
sclerosis.
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MuscuLAB Atkophy {continvycd).

JJiiianse of 7iei'ves.

(Acute. Injury.)
Sul)acute and clivonic. Kcuritis.

Coinpvession.

Iljqjertrophic cervical meningitis.
Disease of muscles. Pseudo-liypertropliic paraly.sis.

Idiopatliic; muscular atrophy.

Leyden and Go-wers, liowever, regard the cases of amyo-
trophic lateral sclerosi.s as being essentially cases of progi'essive
muscular atroiiliy, in which tlie anterior cornua and tlie lateral
columns are simultaneously, yet intlei)endcntly, affected. Gowers
says tliat in most cases of i)rogressive muscular atrophy the
lateral columns are affected ; but that there is no connexion of
causation lietween the lesions is shown by the facts tliat acute
anterior i)()liomyelitis does not cause an ascending lateral
sclerosis, that the sjniiptoms of cornual disease precede for a
long time the .symptoms of lateral sclei'osis, and that when a
secondary lateral sclerosis is followed by cornual changes the
atrophy is never so se^'ere and complete as in cases of progres-
sive muscular atrophy. Striimiiell's view is similar, in so far as
he regards the lesions .of the lateral columns and of the anterior

cornua as independent of one anotlier, even when occurring
together, but he considers the clinical features of progressive
muscular atrophy and Charcot's amyotro|)hic sclerosis as suffi-

ciently distinct to justify sei)arate descrii)tions.

()ur knowledge of the .etiology of progressive muscular
atrophy is very incomplete. It liegins mostly in early adult life,

lietween tlie ages of twenty-five and forty-fi-\'e, and it is more
common in males than in females. There appears to be a con-

nexion between muscular over-exertion and its commencement
in some cases ; and it is also attributed to mental distress and to

exposure.
Symptoms.—In the large majority of cases the disease begins

in the upper extremities, and is seen first as a gradual atrophy of

the short muscles of the thumb and little finger, so that the

thenar and hypothenar eminences are flattened and disappear.

The interossei muscles are also wasted, leading to depressions

between the metacarpal l)ones ; and when the atrophy is ad-

vanced, the shortening of the extensors, unresisted by the

interossei, leads to the peculiar claw-like deformity (mrtin en

f/riffe) in which the first phalanges are over-extended on the

'metacarpals, and the middle and terminal phalanges are flexed on

the first. Motor weakness accomi)anics, pari passu, the atrophy.

These changes may occur in both liands, but often begin in one

before the other, so that the hands are affected unequally.

Other muscles are then involved : the deltoid is often the next to
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atrophy, but it may be the muscles of the upper arm, generally

the Inceps first, or the forearm, when the extensors are affected

before the flexors. The t)-apezius in its lower two-thirds, and

the other scapular museles, may be affected. 'I'he disease sub-

sequently spreads to the trunk and neck, and the diaphragm

and intercostals are son^iCtimes involved, so as to cause serious

difficulties in respiration. In the ordinary form of progi-essive

musi-ular atrophy tlie legs are spared until very late. The
course of the disease is often exceedingly slow ; it may be years

liefore it spreads from the hands to the other muscles of the

arms, and again a period of rest may foUow before other muscles

are involvetl.

The electrical excitability of the muscles fails in proportion

to the wasting. Usually faradic and galvanic excitability

diminish together, Imt contractions can be still olitained, except

Avhen the wasting of any muscle is extreme. Then a partial

form of reaction of degeneration may be found, i.e., in the

nerves, slightly diminished excitability to both currents ; in the
muscles, slightly diminished faradic excitability, and increased

galvanic excitability, with slow contractions, and increase of ACC :

or the reactions may fail altogether, the galvanic current la.sting

the longest.

The reflexes are commonly lost ; the knee-jerk remains as long
as the legs are unaffected. A characteristic feature of this

disease is the occurrence of fibrillary contractions, which were
at one time thought to be pathognomonic ; it is now known
that they occur under many conditions, but they are certainly
very fretiuent in progressive muscular atrophy. They consist of

slight momentary twitchings of a few fibres of the muscle,
vi-silile on the surface, j)ainless, though perceptible to the patient,
and recurring every two or three minutes. They occur spon-
taneously, buli may be brought out by a tap on the skin oyer
the muscle.

Sensation remains intact, and the bladder and rectum arie

normal.
As already stated, the course is extremely slow, and death

may take place from intercurrent diseases, such as i)hthisis,
pneumonia, or bronchitis. But soine cases are fatal through
failure of the respiratory muscles, and in others the disease
si)reads upwards to the medulla oblongata, so that paralysis
of the tongue, larynx, and pharynx result, constituting the pro-
(/ressive Imlhar parali/.9i.'<, wliich will be described shortly.
Anatomical Changes.—Changes are found in the anterior

cornua of the spinal cord, in the anterior nerve-roots and nerve-
trunks, and in the muscles themselves. The anterior cornua aire
scarcely, if at all, altered in size or shape, thus contrasting with
the condition found in acute poliomyelitis; but they are pale,
translucent, and almost entirely wanting in the proper nerve-
elements, the large motor cells. Such of these as remain arc

14
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smaller than normal, globular in shape, and without processes.
At the same time the connective-tissue elements are increased.
The posterior cornua are always normal. Ur. Gowers says he has
not yet met Avith a case in which the lateral tracts were not also
affected with sclerosis. The antei-ior nerve-roota are visil)ly
atrophied, being small and gray ; but clianges in the ner^•e-
trunks are not so obvious in consequence of the admixture of
healthy fibres from tlie sensory roots. The muscles are pale and
small. Under the microscope, the fibrillse are found in different
degrees degenerated. Some are simply diminished in size; in
others the striation is indistinct, or replaced by fatty granules

;

in others there is marked longitudinal striation ; and others again
have undergone a vitreous or waxy change. The intervening
connective tissue is increased in quantity.
Diagnosis.—Progressive muscular atrophy has to be distin-

guished from all other diseases accompanied by atrophy of
muscles. The important feature is the slow commencement by
atrophy and weakness together, without pain, spasm, or sen-
sory troubles. This distinguishes it from tumour, and meningitis,

which may cause muscular atrophy. In acide spinal paralysis of
cliildren and adults the history is completely different. In the
typical cases of amyotrophic lateral sclerosis the course is more
rapid, and the reflexes are early increased. When the atrophy
affects the hand alone, the deformity resembles somewhat the
results of lesion of the ulnar nerve; but in this last the ulnar
half of the hand is more decidedly affected (the radial lumbrieales
being supplied by the median nerve), and anjesthesia and trophic

changes occur ; in traumatic cases the history of injmy will, of

course, help. Lead paralysis is recognized by the extensors

being first, and generally alone, affected
;
by the blue Une on the

gum, the detection of lead in the urine, and perhaps by the occu-

pation, and preceding attacks of colic.

Two idiopathic forms of muscular atrophy presently to be
described are to be recognized — the one, pseudo-hypertrophic

paralysis, by the enlargement of some muscles, and its develoj)-

ment in childhood ; the other, idiopathic muscular atrophy, by
the atrophy beginning differently, e.g. in the face or legs. Both
of them occur in several members of the same family.

Prognosis.—This is unfavourable ; but the progress of the

atrophy is sometimes completely arrested.

Treatment.—Drugs have but little value ; arsenic and strych-

nia have seemed to do good sometimes, according to Dr. Gowers,

who gives the latter hypodermically in doses of Jjj to ^ gi-ain.

General hygienic treatment should be pursued
;
good air, nutri-

tious food, exercise without strain, and freedom from mental

worry. In addition to this, the muscles may be locally treated

with electricity, massage, and passive movements ; but tlie im-

provement to be obtained by these means is at best but very

slight.
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AMYOTROPHIC LATERAL SCLEROSIS.

The lesion in this disease consists of defeneration of tlie motor

cells of the anterior cornua, and sclercsis of the pyramidal tracts

in the lateral columns—the combined lesion.s of progressive

muscular atropliy and spastic paraplegia. The sclerosis of the

pyramidal tracts extends through the medulla oblongata even to

the crura cerebri, and the motor centres of the bulb (especially

the hypoglossus and vago-accessory nuclei) are also affected

towartls the end of the disease in the majority of cases.

iEJtiology.—It occurs between the ages of t-wenty-iive and

fifty, more fret[uently in females than in males (Charcot), but it

cannot generally be referred to any particular cause.

Symptoms.—The disease begins yvith weakness in the upper
extremities, which are soon (or even at the same time) seen to

be affected with wasting. This is not limited to the interossei,

or other muscles of the hand, though it may begin in them, but
affects the whole upper extremity much more equally (according

to Charcot) than in progressive muscular atrophy. Fibrillary

contractions often occur, and the electrical reactions, as in pro-

gi-essive muscular atrophy, show only a .simple diminution ; unless

the wasting is extreme, Avhen reaction of degeneration may
be present. Quite early in the history the tendon-jerks are

increased, and can be elicited on striking the tendons of the
biceps and triceps, or the lower ends of the radius and ulna.

After a time rigidity takes place in the atrophied muscles, and
considerable contractures* may result. Charcot especially noted
a deformity which he regards as characteristic of amyotrophic
lateral sclerosis : the arm is extended close along the body, the
forearm is semiflexed and pronated, while the Avrist is strongly
flexed, and the fingers are bent into the jialm. Generally, after
eight to twelve months, the lower extremities become involved,
presenting at first the characteristics of spastic paraplegia.
Weakness and rigidity appear together, the former being masked
by the latter. The knee-jerk is increased, and ankle-clonus can be
obtained; the electrical excitability remains; and walking can be
accomplished, though with difficulty. After some time, wasting
also occurs in the lower extremities, but it is never so complete
as in the upi)er. Sensation and the sphincters are unaffected.
Finally, the disease spreads to the bulb, and atrophy of muscles
in connexion with nerve-centres quickly brings the patient
into danger. The tongue, lips, and palate are atrophied and
paralyzed, deglutition and speech being rendered difficult ; and
implication of the vagus nucleus may affect the functions of
respiration and circulation, so that an intercurrent bronchitis or
pneumonia may carry off the patient. The duration is commonly
from one to three years, and the prognosis is very unfavourable.
Diagnosis.

—

Progressive imiscular atrophy has a slower course,-

* A name given to the permanent shortening of muscles mentioned, p. 140.
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with no excess of tendon-reflexes or muscular rigidity. Prhiuay
spastic 2^nraj>legia be<?ins generally in the lower extremities, and
is unacconipauied by atrophy.

Treatment may be tried on tlie same lines a.s in these two
diseases.

PSEUDO-IIYPERTllOPHIC MUSCULAR PARALYSIS.*

The striking feature of this chsease is enlargement of the
muscles with loss of power ; but the same muscles subsequently
become atropliied, and atrojihy also occurs in some muscles that
have never been enlarged.

etiology.—It is much more common in boys than in girls,

tends to occur in different members of the same family, and
is handed down to succeeding generations, as a rule, through
the mother, and not througli the father. But, curiou.sly,

since a girl who developes the disease is little Ukely to become
a mother, it is mainlj' through healthy mothers, the sisters of

those affected with the disease, that it is transmitted. Thus,
to ([uote Ur. Gowers, " a boy suffered, and his sister, unaffected,

had two sons diseased, and a daughter free, of whose children

two sons were the subjects of the malady." It commonly first

shows itself in eai'ly childhood, either when the child first begins

to walk, or when it has attained the age of five or six. In only

a few cases is it delayed to the age of twelve or thirteen, and
very rarely to eighteen or twenty.

Symptoms.—It may be first noticeable as a delay in acquiring

the art of walking, although the muscles of the limbs are suffi-

ciently large, and apparently well developed ; or the child gets

easily tired in walking, or walks unsteadily, and finds a difficulty

in getting upstairs. As the child gets older, the condition of the

muscles attracts attention. At first one calf, and then the other,

is noticed to be large, and subsequently the enlargement may
affect the glutei, the lumbar muscles, and those of the trunk,

shoulder, and upper arm. The enlarged muscles are unusually hard,

firm, resisting, and suggestive of great strength, to which the

actual capabilities of the patient by no means correspond. But

this condition of apparent hypertrophy is not universal : generally,

some muscles are found to be atrophied, and these are mostly

muscles in the ui^per part of the body, or some of those of the

arm, especially the latissimus dorsi, the lower part of the pec-

toralis major, and the teres major ; but the crural muscles are

also often wasted. On the other hand, the deltoid and the infra-

spinatus maybe enlarged, but the muscles of the face, tongue,

neck, forearm, and hands are cither not affected at all, or affected

very late. The weakness of the muscles produces some defects

* Though not at present shown to be due to any lesion of the spinal cord,

it is convenient to consider in this place both pseudo-hypertrophic muscular

paralysis and iJiopathic njusculiir atrophy.



PSE0DO-HYPBB.TIIOP11IC MUSCULAB, PARALYSIS. 213

of motion, which are very cliaracteristic. Tlie patient walks

tt-itli a wadcUing' gait, tlie feet widely separated, and the body

tin-own from side to side with each step; the gait is fnrther

modified by the tendency to walk on the toes, which results from

--the diseased calf-muscles shortening and producing a modified

talipes. In standing, the legs are also widely separated for the

sake of ecpiilibrium, and the back assumes the position of lordosis,

or curvature with the concavity backwards. This is because the

weakened glutei and extensors of the hip allow the pelvis to drop

forwards, and the balance of the body is then only preserved

liy the shoulders being thrown back so that a line dropped froni

them falls even behind the sacrum. Another characteristic

peculiarity is the way in which the patient rises from the sitting

position on the ground. He rolls over on to his hands and knees,

and, if a chair or bed be near, pulls himself up by its means ; but
if alone, he lifts the knees from the ground so as to be on his

hands and toes
;
then, swinging himself over towards one side,

he places the opposite hand on its corresponcUng knee, and by
its means straightens the leg. The same manoemTe is repeated
with the other hand and knee, so that he now stands with legs

wide apart and a hand on each knee. A\'ith a great effort, then,

the liack is gradually straightened as the hands are brought
higher and higher up the thighs.

The weakness of the spinal muscles is also shown by the
inability to pick up ol)jects from the floor, and by the falling

forwards of the body if the patient is sitting and leans forward
too much

;
further, there is great difficulty in ascending stairs,

so that the help of the Ixinisters is sought.
The electrical condition of the affected muscles is not at first

much altered. When they have become very weak there is

diminution to both faradic and galvanic electricity. There is no
degenerative reaction. The knee-jerk is, after a time, diminished,
and in advanced cases lost.

Beyond this, the nei-vous system is normal : sensation is

xmaffected ; the bladder is only affected occasionally towards the
end : and the mental functions are mostly unimpaired, though,
according to Ross, some degree of mental incai^acity and even
idiocy may coexist.

After the fir.st development of the symptoms the disease may
remain stationary for two or three years, but the patient gradu-
ally gets weaker in the legs, the poAver of standing is lost, wasting
takes place, especially in the muscles of the upper extremities,
and the patient is confined to bed. Finally, death from inter-
current illness, such as inflammation of the lungs or an acute
infectious disease, takes place about pulierty in the majority of
cases

;
but in those that have developed slowly the fatal termi-

nation may be correspondingly delayed.

_ Anatomical Appearances —These affect the muscles only.
The si)inal cord and nerves have hitherto been found in-actically
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normal. The muscles affected with pseudo-hypertrophy look to
the naked eye like masses of fat, and under the microscope
are seen to consist largely of adipose and fibrous tissue, with
muscular fibres thinly scattered throu<?hout. The change begins
by an increase of the connective tissue between the muscular
bimdlos. Fat then developes in this connective tissue, and the
muscular fibres are pressed iipon and atrophy. In the process
of atrophy the transverse striae may become fainter, or be re-
placed by fatty granules, or by longitudinal striation. But some
fibres remain normal in size and striation, though separated
from one another by broad tracts of fat and connective tissue.

Other fibres are diminished in size or irregular in diameter-;
and many have obviously disappeared. In some muscles the
development of fat is not so marked, and the colour is better
j)reserved, but there is a large excess of fibrous tissue.

The disease is congenital, and can at present only be referred,
in Dr. Gowers' words, to a " perverted tendency of development
inherent in the germinal tissue of the muscular system."

Diagnosis.—This is not generally difficult. The prominence
of the calf-muscles, associated with weakness, difficulty in walk-
ing and in rising from the ground, and lordosis, are commonly
sufficient to distinguish it. Dr. Gowers lays more stress upon
the enlargement of the infra-spinatus together with wasting of

the latissimus dor.si and the lower part of the pectoralis major.

The spastic paraplegia of children may resemlile it, as the calf-

muscles may be contracted, firm, and of good size ; but this con-

ti'action is active and can 1.)e overcome, the knee-jerk is excessive,

the muscles show a tendency to spasm, and the children do not

rise from the ground in the way peculiar to pseudo-hypertrophic

paralysis. In spinal atrophies the distribution of the order of

wasting is somewhat different, and there is no enlargement at

any time.

The Prognosis is very imfavourable, and Treatment can at

best retard its progress a few months or years. Drugs probably

have no influence, and electricity little, if any. Dr. Gowers
thinks that carefully planned gymnastic exercises have done

good, and further recommends rubbing, massage, and passive

movements. When the gastrocnemii are so shortened as to

prevent the patient standing, the tendons should be divided.

IDIOPATHIC MUSCULAR ATROPHY.*
This is another form of disease, which appears to depend upon

a congenital tendency to decay or atrophy of muscular fibres,

without any preliminary increase in the fatty or connective tissue.

Cases described by Erb under the name of " juvenile muscular

atrophy" fall into this category. Like pseudo-hypertrophic

paralysis, it occurs in several members of the same family, but it

* See foot-note, p. 212.
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shows no preference for boys over girls, and it does not so

constantly show itself first in early life
;
indeed, its appearance

may be delayed till the age of forty, fifty, or sixty. Weakness
and wasting come on simultaneously, and are first noticed in

some cases in tlie face (Landouzy and Dej^rine), in some in the

arms, and in some in the legs. In the face, the zygomatici fail

early, the naso-labial fold is lost, and in smiling the angles of the
mouth are di'awn upwards instead of upwards and outwards;
the orbicularis oris is weak, so that the lower lip di'ops, and
" labials " are badly pronounced ; the orbicularis palpebrarum is

only occasionally affected. The tongue, the larynx, the pharynx,
the muscles of mastication, and those of the eyeballs are never
involved. In the arms, the disease often begins in the biceps,
triceps, and supinator longus. The latissimus dorsi, the loAver

part of the pectoralis major, the serratus, trapezius, and rhom-
boids also suffer ; but the deltoid, supra-spinatus, infra-spinatus,
and subscapularis generally escape. The spinal muscles vary in

different cases ; the intercostals, the diaphragm, and the abdo-
minal muscles are sometimes affected. Of the leg-muscles, the
flexors of the hip and the extensors of the knee are most often
diseased, and the muscles below the knee often escape ; but the
peronei are atrophied occasionally.

Fibrillary twitchings are, as a rule, absent. Irritability is

diminished equally to both electric currents, and there is no
reaction of degenei'ation.

Deformities may occur similar to those of pseudo-hypertrophic
paralysis, such as lordosis and talipes. The com-se of the disease
is variable. It may remain limited to the muscles first affected,
or at intervals of years it may spread to others. Its duration
may be from ten to fifty years ; and death takes place from
intercurrent affections, such as phthisis. Hitherto only two or
three post-mortefn examinations have been made. The muscles
in one case were found to be small and pale, with intense granu-
lar and fatty degeneration of the muscular fibres; in another
there Avas simple narrowing of the fibres. The spinal cord and
nerves were normal.
Treatment.—Electricity, massage, regulated voluntary exer-

cise, and attention to the general health are recommended in
order to retard as much as possible the progress of the disease.

ILEMORRIIAGE INTO THE SPINAL CORD.
This is a rare occurrence, and contrasts remarkably with
hemorrhage into the brain, which is one of the most common
causes of cerebral paralysis.
Etiology.—It occurs in younger persons than does cerebral

hajmorrhage
; and in males more often than in females. The

chief causes are, firstly, alterations in the vascularity of the
cord, or structural changes in the walls of its blood-vessels;
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secondly, a precediiif? lesion of the cord, such as a soft glioma-
tous <?i-owth, the vessels of which may niptiire, or, perhaps more
often, an acute myelitis in its early stage

;
thirdly, injuries, falls

upon the feet, strains, &c. A primary haemorrhage is generally
confined to the gray matter, and of small extent, rarely exceed-
ing the size of an almond ; but in cases of congestion it is puncti-
form, and may occupy both white and gray "matter. It is also
more diffused when secondary to myelitis.

Symptoms.—The onset is often quite sudden : the patient may
be seized with acute pain in the back, and then fall, with com-
plete paralysis of motion and sensation, below the seat of the
lesion. In other cases the symi)toms may he more gradually
developed in the course of a few hours. The limbs are mo.stly
relaxed, and there may be clonic contractions in the muscles,
either immediately or m a few days. The symptoms are sul)se-

(juently those of an acute local myelitis—paralyses, loss of sensa-
tion, the reflexes increased after a short period during which they
are dimmished, and the bladder affected. There may be elevation

of temperature after a few days from secondary inflammation,
and this myelitis may spread upwards and downwards. Secon-
dary degeneration of the lateral and posterior columns frei(uently

follows, and accompanyhig this is spastic rigidity of the liml>s,

with increased knee-jerk and ankle-clonus ; but if the gi'ay

matter is much destroyed in the cervical or lumbar regions,

wasting of the corresponding muscles may supervene. Trophic
changes, cystitis and bed-sores, are also not nnfreiiuent.

Diagnosis.—This depends on the sudden onset of the symp-
toms, bnt the disease may be confounded with a hwmorihngic mye-

litis and with menivfjeal hasniorrhnge. Prodromal symptoms of

even very short duration, and fever, make myelitis probable.

Meniiu/enl or extra-medullary lisemnrrhaqe is distinguished by the

signs of nerve-irritation rather than nerve-impairment, such as

severe pains in the distribution of certain nerves, and muscular

cramps, as compared with a.nj>3sthesia and paralysis in spinal

haemorrhage. The bladder is less likely to be affected, bed-sores

do not occur, and the disease is less fatal. Acuie spinal para-

li/sis begms as an acute myelitis, and it is even possible that

there is in some cases hannorrhage, but the symptoms are less

sudden. The absence of back-pain, the initial fever, or con\Til-

sion, tlie freedom from bladder, rectum, and cutaneous troubles,

and the rapid localized atrophy, readily distinguish this disorder

from spmal ha'morrhage.
The Prognosis is unfavourable : many cases are fatal ; and

others dcvelope into conditions of permanent chronic paralysis,

like cases of myelitis. In some instances there is rapid recovery

up to a certain point, with no further improvement.

Treatment.—The patient should be placed m the prone

i)osition, or on the side if possible, to prevent the spinal cord

beinf in the lowest part of the body. Ice-bags should be
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applied to the spine; and if symptoms are progvcssmg, Mood

may he withdrawn hy leeches or cupping to the back, or

leeches to the anus. Ergotin should be injected in doses of

3 grains, every two or three hours, up to three or foui- doses,

or the liquid extract may be given by the mouth. Pain may
require to be relieved by sedatives. Later on the treatment is

similar to that of myelitis.

SPINAL MENINGITIS.

Tki3 spinal membranes may be affected separately ; but it is

common for inflammation lieginning in one to spread to the

other. Inflammation of the pia mater is called leptomcniiu/itis,

that of the dura mater pmhxjmmiiigitis. The term arachnitis

was formerly used on the suj^position that an inflammation

might l>e limited to the so-called arachnoitl membrane ; but it

is doubtful if such a limitation of the inflammation ever takes

place. The forms of inflammation now commonly recognized

are—firstly, an inflammation of the outer surface of the dura
mater, u.sually set up by disease in the neighbourhood—this is

called meninyitis cxteriia, or packi/)?ienir}f/iti!i externa ; secondly,

inflammation of the internal .surface of the dura mater, generally

chronic, and resulting in great thickening of the membranes
{pachymeniyiffitis iiiterna Innwrtrophica), or in extravasation of

blood, and the formation or fibrinous, pigmented deposits {imchy-
meiiin(/itis iiiterna hsemorrhar/ica)

;
lastly, inflammation beginning

in the i)ia mater, or leptome^mn/itis, which may be acute or

chronic. It will be seen that the symptoms of all these forms
present much similarity, as they depend not so much on any
alteration in the membrane itself, as upon the implication of the
nerve-roots which j)ass through them, and of the cord which
they enclose.

Acute Leptomeningitis—Acute Spinal Meningitis.

etiology.—Its causes are often obscure, but amongst those to

which it can be traced are exposure to cold, sunstroke, injuries

such as fractures and dislocations of the spine, and the i)imcture
of a spina bifida. It has sometimes arisen in connexion with
pneumonia, or one of the infectious diseases, as scarlatina,

tyi^hoid, or septiciDmia, or the puerperal state. Inflammation
may spread from out.side the spinal canal, first causing an ex-
ternal meningitis, or from the cerebral to the spinal memln-anes.
Eurthcr, a tubercular .spinal meningitis not unfre(|uently accom-
panies tubercular meningitis of the brain ; and the two mem-
branes are associated together in the disease known as epidemic
cerebro-spinal meningitis already descrilied (p. 70).
Symptoms.—An attack of acute spinal meningitis usually

liegins with rigor and elevation of temperature ; there is severe
pain in the back, which may be localized, or extend along the
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whole length, and this pain is usually increased by movement as
well as by pressure. In addition, there are pains of shooting,
darting, paroxysmal character, radiating in the course of the
nerves arising from the part; and hyperjBsthesia of the skin,
and even of the muscles, in the same areas. Irritation of the
anterior nerve-roots leads to spasm of the muscles, producing
rigidity of the spine, with more or less severe arching, or ojjis-

thotonos. This may be present in the whole length of the spine,
or affect the neck alone, when the occiput is fixed back between
the shoulders (retraction of the head, cervical opisthotonos).
The abdominal muscles and the muscles of the legs are also
affected by spasm, and the spasms are increased by attempts at
movement. The reflexes are generally increased. The bowels
are constipated, and the urine is retained by spasm of the
sphincter, or later by i^aralysis of the detrusor. There are the
usual accompaniments of pyrexia ; the temperature is generally
raised, the pulse is quick, and the "tache m^ningitique" (p. 268) is

well marked. After some time—it may be a fcAv days or longer

—

the symptoms of irritation, pain, and spasm give place to those
of paralysis, anajsthesia, and diminished reflexes ; and the case

then approximates to one of myelitis, and is either rapidly fatal

from exhaustion, paralysis of the respiratory muscles, or acute
bed-sores ; or lapses into a more chronic condition, with atrophy
and shortening of muscles. Some of these cases may recover

after several months; others die from exhaustion, bed-sores, or

vesical and renal complications.

The symptoms of meningitis vary considerably, and are not

always so manifest as above indicated. The signs of irritation

may be of very short duration, and those of paralysis become
l)rominent quite early; and in cases where the cerebral mem-
branes are involved at the .same time, the spinal symptoms may be

entirely masked, as is frequently the case ui tubercular meningitis.

In epidemic cerebro-spinal meningitis the symptoms of the two
conditions are combined. Further, differences are observable

according as the inflammation affects mainly the cervical, the

dorsal, or the lumbar region. It is sufficient here to point out

that, in cervical meningitis, retraction of the head, dyspnoea from

implication of the diaphragm, dysphagia, inequality of the

pupils, and great elevation of temperatm-e are likely to occur

;

in the dorsal region the trunk muscles, and in the lumbar region

the muscles of the loins and legs, are especially affected. The

duration varies from two or three days to thi-ee weeks in the

more acute cases, and is occasionally much longer.

Pathological Anatomy.—In the early stage the surface of

the pia mater is reddened from increased vascularity, and small

haBuiorrliages may be present ; an exudation then takes place in

the meshes of the pia mater and upon the surface, at first grayish

in colour, subsequently purulent and yellow or greenish-yellow.

This deposit is seen often over a large extent of the cord m
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irregular patches, more upon the posterior than the anterior

aspect from the effects of gi-avitation. The spinal fluid is

turbid and opatiue. The inflammation affects also the inner

surface of the dm-a mater, and the two membranes may be

united by the viscid purulent lymph. The process frequently

extends into the cord, affecting especially its periphery, in

wlaich dilated vessels and leucocytes occur, and the nerve-roots

are similarly involved.

Diagnosis.—Meningitis has mainly to be distmguished from
myelitis and from tetanus. As contrasted with meningitis, there

is less fever in myelitis, the local and radiating pain, rigidity and
spasms are less marked or absent, and paralysis and anaesthesia

come on quite early. Tetanus is distinguished by the persistent

spasm, aggi-avated by the slightest peripheral irritation, by its

commencement in trismus, by only slight pyrexia, if any, and by
the history of wound in the majority of cases. Rheumatism of

the lumbar muscles or of the vertebral articulations may to a
certain extent simulate meningitis.

Treatment.—In the acute stage the treatment is similar to

that of acute myelitis, with this addition, that perfect rest and
avoidance of all external irritations should be ensured ; while
mori)hia, chloral, and potassium bromide, or chloroform inhala-

tions, should be given to relieve jjain. Mercury may be used
internally, or the oleate of mercury may be rubbed into the spine.

In the less acute stages, mercurials and potassium iodide are to be
given internally, and coimter-irritants applied to the spine.

Chbonic Leptomeningitis.

^Etiology.—The chronic form of inflammation may be only
the continuation of an acute process ; or it may be chronic from
the beginning, and has in that case been attributed to cold,

.syphilis, chronic alcoholism, and sometimes strains or injuries.

It is commonly foimd in association with chronic inflammatory
(or degenerative) processes in the cord itself, such as chronic
myelitis and locomotor ataxy ; and it may also result fi'om lesions
external to the cord.

Anatomy.—The condition is one of fibrous thickening of the
pia mater, with dilatation and thickening of the walls of the
blood-vessels. Its distribution may be extensive when it follows
upon an acute lesion, more scattered when it is chronic from the
first. The parts affected are in some cases determined by the
pre-existing lesion of the cord. The pia mater and arachnoid
may be adherent to the dura mater : the cord itself often shows
inflammatory changes in the connective tissue at the surface
(annular myelitis), or a more extensive myelitis ; and the nerve-
roots may be compressed and atrophied.
Symptoms.—These are the same in kind as those of acute

meningitis, namely, .symptoms due to local irritation of the
membranes, others due to implication of the nerve-roots, and
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others again which result from impHcation of the cord ; but they
are gradual in their onset, they are not acfomi)iiniGd l)y fever, the
muscular spasms and rigidity are mucin less marked than in the
acute form, the sensory symptoms are often more localized, and
paralysis may occur early. Ultimately the case may assume
all the features of chronic myelitis.

Internal Pachymeningitis.
It has been already stated that the inner surface of the dura

mater is often involved in both acute and chronic leptomenin-
gitis ; but there are two forms of pachymeningitis which require
separate mention, namely, pachymenimjitis interna hypertrophica
and pachymeningitis interna hasmorrliayica. In the former the
dura mater becomes immensely thickened, so as to cause very
severe compression of the cord and nerve-roots. Charcot has
described it as especially affecting the cervical region (hyper-
trophic cervical pachymeningitis). After a first stage of shooting
pains in the back of the neck, shoulder, arms, and upper jpart of

the thorax, with muscular twitchings and spasms, there are gi'a-

dually developed anaesthesia, paralysis, and atrophy, and loss of

electrical reactions in the distribution of the compressed nerve-

roots. Charcot observed that the median and ulnar nerves were
more affected than the niusculo-spiral, and that consequently

there arose a deformity of the upper limb, characterized by
extension at the wrist and metacarpo-phalangeal joints, and by
flexion of the phalanges. This appears to be due to implication

of the lower part of the cervical region. In a case affecting

the upper part of the cervical region the muscles supijlied by
the musculo-spiral were paralyzed, and a condition of extreme
flexion was the result. As the compression of the cord increases,

paraplegia, secondary degenerations, and spastic rigidity of the

paralyzed parts occur. In rare cases, hypertrophic pachy-

meningitis affects the lumbar region, or the cauda etpiina, when
the pams, paralysis, and atrophy are situate in the lower extremi-

ties, and the sphincters are involved early.

In pachymeninyitis interna hsemorrhayica, or hsematoma of the

dura mater, the iimer surface of the membrane is covered with

a reddish-brown exudation, consisting of fibrin, connective

tissue, recent extravasations of blood, and, it may be, cysts

containing blood in different stages of change. This form of

meningitis affects the greater part of the cord, and is associated

mostly with a similar condition in the cerebral dura mater. The

disease has been attributed to the abuse of alcohol, anil it is seen

in some cases of mental disorder.

Tlie Symptoms are those of a slight chronic meningitis, but they

arc often masked by those which result from the cerebral lesion.

External I'achymeningitis.

As already stated, this is mostly secondary, and arises from

any inflammation in the neighbourhood of the dura mater :
thus,
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deep bed-Horcs ovev the sacrum may slough into the spinal canal,

or the dura matei' lliay bo bilallled by caries of the »ninc (thB

UloSt Common cause), by retro-pharyngeal abscess, 01' tlbsCCBs in

Other situations, hy cellulitis of the neck, or inflammation of tho

subplcural tissue ; or it nuvy result more directly from injury. It

may be acute or chronic. In the acute form, such as occurs from

«louorhin<r bed-sores, the external surface of the dura mater is

redtlened, or presents lymph upon the surface, or may be covered

with a layer of pus. In caries of the Kpinc the ]»rocess is gene-

rally more chronic, and the outer surface of the intMnbrrtnc i»

covered with caseous or semi-caseous deposit, and the nieliibrnne

is itself thickened. More or less inflammation or compression of

the nerve-roots commonly coexists, and the cord may be much
narrowed. In the jjurulent cases especially the process may
extend to the internal surface.

Symptoms.—Tliese are not essentially different from those
already described imder Leptomeningitis. They are pain in the
back at the seat of the lesion, stiffness of the back fi'om rigidity

of the muscles, and pain on movement, pains in part.y coire-'

spoiuling to the nerves arising from the region affected, hypcf-
ajsthesia, jerking and tension of the muscles, and, later, the
symptoms of compression of the cord—namely, paralysis or
anttsthesia, in varying degrees, of the parts below the seat of

the lesion. In acute cases the symptoms of irritation are likely

to i)redominate : in chronic cases those of comi)rcssion.
Diagnosis.—The important point is the recognition of an ex-

ternal cause, otherwise it may be impossible to distingtti.sh it

from other forms of spinal meningitis.
The Prognosis is nnfavoui-able in acute cases, but more hope-

ful in caries of the spine, of which a large number of cases make
a more or less perfect recovery.
Treatment.—The chief indication is to remove the original

cause, if possil)le ; the others, to aid in the absorption of in-
flammatory products, and to treat the myelitis resulting from
compression.

SPINAL MENINGEAL HyEMOIillllAGE.
This is a very rare occurrence. It arises from injuries, such as
blows, stabs, falls on the feet or back, and traction on the spine
of new-born children during delivery. Elood effused into the
cranial cavity sometimes runs down into the spinal canal and
very rarely, aneurysms of the aorta or of the vertebi-al artery
have burst mto it. Ila?morrhage into the membranes may form
part of such dyscrasia\ as puri)ura, scurvy, or other general con-
ditions characterized by a tendency to ha3morrhage

; and, lastly
the pachymeningitis ha;morrhagica, just described, must be
classed as a hajmorrhage. Like haMnorrhatre into the cord itself
Its symptoms are distinguished by tiie suddeimcss of their onset'
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There is severe pain in the back, pains radiating along the nerves
and spasm and rigidity of the muscles supplied hy the nerves!
Subsequently there is loss of power and sensation, and in some
cases complete paralysis and anaesthesia occur. Tlie paralytic
symptoms follow quickly upon the signs of iri-itation, and reach
then- height in a period varying from a few hours to a few days.
Death, also, may occur in a few hours, or symptoms characteristic
of meningitis may supervene.
Diagnosis.—Spinal meningeal haemorrhage is distinguished

from hsemorrhmje into the cord chiefly by the fact that signs of
irritation, such as muscular cramps, spasm, rigidity, and hyper-
sesthesia, precede paralysis, and the paralysis is less complete.
Spinal meningitis is more gradual in its onset, and is accompanied
by fever from the first.

Prognosis.—This is sufficiently serious, and many cases are
fatal. On the other hand, recovery is more frequent than in
haemorrhage into the cord.

Treatment.—This must be conducted in the same way as that
of intra-medullary haemorrhage. The later treatment is that of
spinal meningitis.

TUMOURS OF THE SPINAL CORD AND ITS
MEMBRANES.

Tumours may grow in the spinal cord, in the spinal membranes,
or from parts of the spinal canal outside the membranes. Of
these latter {extra-dural) growths, the most common are tumours
gi'owing from the vertebrae, such as sarcoma and carcinoma;
and it must also be remembered that inflammatory material
resulting from caries of the spine forms masses which act like

tumours in compressing the cord. Fatty tumours and hydatid
cysts also occur outside the membranes, but are rare. Within
the membranes {intra-dural) the following growths occur : syphi-

loma, sarcoma, myxoma, lipoma, fibroma, tubercular tumours,
hydatid cysts, and cysticercus. The first three are the most
common. Dr. Gowers described a myo-lipoma consisting of

adipose tissue and striated muscular fibres. Some of these

tumours grow from the nerve-roots, especially sarcoma, myxoma,
fibroma, and glioma. The tumours arising within the cord itself

are glioma, syphiloma, sarcoma, myxoma, and tubercular masses.

{See Tumours of the Brain.)

The tumours are generally isolated and of small size. There

may be two or more tubercle-masses, and syphilitic gummata are

occasionally multiple. There may also be several neuromata at the

same time. Tumours of the cauda equina may attain a consider-

able size from the greater space allowed them ; and glioma invad-

ing the parts of the cord around the central canal (peri-ependymal

glioma) occasionally extend tlu-oughout the length of the cord

from the cervical to the lumbar region ; and the softening of such
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tumours may lead to the formation of elongated cavities of

considerable extent (hydrorrhachis, syringomyclus). In their

continued growtli the tumours produce important effects upon

the cord and nerves. Extra-medullary tumours cause compression

and wasting of the nerve-roots, or press upon the cord and set

up myelitis and subsequent secondary degenerations. Similarly,

myelitis and secondary degenerations may follow the gi-owth of

tumours in the cord itself. Occasionally the A^essels of a glioma

rupture, and the symptoms of a spinal hsemorrhage develope with

their usual suddenness.

etiology.—The causation of spinal tumours cannot be treated

of apart from that of tumours in general. It is doubtful whether

some cases have been due to blows or injuries. Tubercle and
gumma occur as parts of a general morbid condition. Some
tumours are probably congenital (e.ff. myo-lipoma).

Symptoms.—The symptoms of a spinal tumour vary with its

situation.

Within the cord, at first gradually displacing parts, it will at

length produce sufficient compression to interrupt conduction,

and paralysis and anaesthesia below the lesion will slowly develope.

The paralysis often precedes the loss of sensation. If the tumour
is limited to one side, the symptoms will be unilateral, with
paralysis of one side, anaesthesia of the other. If it involves gray
matter to any extent, there will be atrophy of the corresponding
nerves and muscles. Ultimately, the tumour, by continued gi'owth

only, setting up myelitis, is likely to cause complete paralysis,

with secondary degenerations, and increased reflexes and rigidity

of the muscles of the lower extremities. If the tumour is situate

in the lumbar enlai'gement of the cord, atrophy with loss of

reflexes and altered electrical reactions occurs, with implication
of the sphincters.

Tumours outside the cord give rise to symptoms indicating
irritation or compression of the nerve-roots, especially local
pain in the spine, pains shooting from the same spot in the
direction of spinal nerves, rigidity of spinal muscles, hyper-
aesthesia or localized anajsthesia, and motor weakness. These
symptoms may be unilateral, and limited to one or other region
of the spinal cord—cervical, dorsal, or lumbar. After some
time, it may be months or a year or two, symptoms of com-
pression of the cord or local myelitis appear, consisting of
paralysis and ana;sthesia below the seat of the lesion, with spastic
rigidity, increased reflexes, and vesical troubles. In multiple
tumours the symptoms may be more varied. In a case of multiple
tumours of the posterior nerve-roots, recorded by Dr. Hughes-
Bennett, the symptoms exactly resembled those of locomotor
ataxy. Ultimately, in nearly all cases the termination is fatal,
in the same way as in myelitis—either through failure of the
respiratory muscles, or thi-ough bed-sores and exhaustion or
pyajmia, or through cystitis and renal complications.
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Diagnosis.—This can, of course, be only made after a certain
time has chxpscd. The distinctive features are pain and other
symptoms of irritation, limited to one or two sefj^ments of the
cord, followed by progressive paralysis, witliout any evidence of
caries or injury to the spine. Tumours in the cord itself may
cause paralysis, without preceding ])ain or spa.sm, and the symp-
toms are early lulateral ; if the tumour grow in the membranes,
the sym^itoms may be limited to one side for a long time. The
diagnosis from myelitis depends chiefly on the slow development
of the symptoms and their strict limitation to one spot. The
nature of the tumour may be difficult to determine : a syphilitic

history and the association of cerebral symptoms indicate gumma

;

and preceding cancer may give a clue in some cases. Tubercle
occurs in early life, and may be suggested by a .strong family
history or by indications in the patient ; but a tubercle of the
cord is infinitely rare as compared with the fre([uency of a
phthisical record, and hence too much stress should not be laid

upon this point.

Prognosis is very unfavourable. Gummata may yield again

and again, or entirely, to treatment, and tubercles may pos.sibly

in a few cases become obsolete ; but in the majority of instances

the disease can only terminate fatally in the manner above

indicated.

Treatment.—Wliere there are good grounds for a diagnosis of

gumma, vigorous anti-syphilitic treatment should be employed
;

that is, full doses of potassium iodide, and mercurials—either the

perchloride internally, or the omtment or oleate rubbed into the

skin. Even when the syphilitic nature is uncertain the same
treatment may be for a time tried, since other forms of tumour

are not amenable to any drugs, with the exception of tubercle-

masses, in which case the small chance of recovery may be

improved by general tonics, iron, cod-liver oil, and similar

remedies. The cases will generally reciuire symptomatic treat-

ment, like other instances of paraplegia ; bed-sores and vesical

lesions must be guarded against, pain alleviated, &c. Recently

the surgeon's assistance has been sought. Mr. ^'ictor Ilorsley,

in a case under the care of Dr. P. Kidd, removed from witliin

the spinal dura mater a fibro-myxoma, measuring one and a

quarter by one-half inch, which compressed the spinal cord
;
and

the patient completely recovered.

COMPRESSION OF 'THE SPINAL CORU.

A FEW words may be said of compression of the cord in general,

although it has been frecpiently alluded to in the descriptions

of myelitis, meningitis, and tumours. The most common cause

of compression of the cord is undoubtedly caries of the spme

not from " angular curvature " (which it produces), but from the
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inflammatory or caseous products, which form between the

diseased bone and the external surface of the dura mater,

destroying the posterior common Hgamcnt and setting up an

external pachymeningitis. The other less freiiuent causes are

tumours growing from the bones or membranes, aneurysm eroding

the spinal column, and chronic thickening of the membranes
(liypertrophic meningitis).

Whatever the cause of the compression is, the cord is narrowed,

it maybe, to one-half or one-third its diameter, and myelitis is

set up in the compressed part and in the cord immediately adja-

cent. Subsecpiently, degeneration takes place in the posterior

columns above the lesion, and in the pyramidal tracts lielow

the lesion. To the naked eye and the microscope the changes
are similar to what are seen in myelitis from other causes

—

destruction of nerve-elements and increase of connective-tissue

;

but even after jirolonged and considerable compression it is

remarkable that many nerve-fibres may remain intact.

Symptoms.—These are determined partly by pressure upon
the nerve-roots, and partly by pressure upon the cord itself. The
former occur first, and consist of pains of liurning or neuralgic
character in the area of the nerves whose roots are compressed.
They differ frojn true neuralgia, according to Charcot, in not
possessing jmnts douloureiu: Accompanying tliem is hyper-
sesthesia, at points corresponding to the distribution of the
nerves; and later on, anajsthesia supervenes, and may coexist
with the severe pains, constituting the so-called ayisesthesin dolo-

rosa. Occasionally, troi)hic disorders of the skin are present,
such as zona, bulht;, or eschars. Compression of the anterior
nerve-roots may lead to atrophy of muscles, weakness, and
sometimes, but not often, contracture. In cancer of the sphie
this compression of the nerve-roots is often brought about in a
peculiar way : the laminaj of the vertebra, softened by the cancer-
gi'owth, give way under the Aveight above them, and fall in upon
the nerves lying in the intervertebral foramina. The symptoms
due to direct compression of the cord arc tliose with which
we are familiar in transverse lesions: paralysis, anaesthesia or
other modification of sensation, increased reflexes, often some
vesical trouble, and generally spastic rigidity of the paralyzed
muscles. The relation of anajsthesia to paralysis varies much
in different cases, and in the same case at different times.
Loss of inotion is, as a rule, the mo.st pvominent symptom,
and anfesthesia may be entirely absent. The activity of the
reflexes is often in excess of the motor paralysis. It is anotlier
important feature, when the compression results from caries,
that recovery may take place comijletcly, or improvement
may again lie followed by relapse. The site of the compres-
sion, of cour.se, determines some diifercnces in the symptoms.
Compression limited to one side will cause tlie pains to be
unilateral, and the paralysis may l)e on the same side, the

lo
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anjGsthcsia on the opposite, as has been stated to be the result
of strictly one-sided lesions {gee p. 188). Cervical com])rossicin may
be accompanied by alterations of the pupil, especially dilatation
from irritation of the cilio-spinal centre, by cough and dyspnoea,
dyspha^?ia, vomiting, or very slow pulse. The distribution of
the paralysis is also sometimes striking : all four limbs may be
paralyzed, the upper limbs being wasted, with diminished
reflexes, as a result of compi-ession of the nerve-roots or their
centres. But the arms may be paralyzed as a result of com-
pression above the origin of their nerves, and the muscles will

then preserve theii- volume and their electrical reactions, while
the reflexes are increa.sed. In some such cases the legs remain
unaffected. The distinctive features of compression of the himhar
region are paralysis, with flaccidity, wasting, diminution of the
reflexes, paralysis of the sphincters, and tendency to bed-sores.

The Diagnosis of compres.sion-paraplegia depends largely on
the pain indicative of nerve-compression in association with the
weakness indicating pressure on the cord. Often the spine is

tender at the seat of disease, and the back should always be
examined for the prominence which caries so often produces
{l-yphosis, angular curvature). It has been already stated that

the compression is not dependent upon the curvature, but on
the inflammatory products about the diseased bone

;
and, as

a fact, all the symptoms of compression may precede by several

months the appearance of any projection of the spine.

The Prognosis is only favourable in cases of caries, in which
recovery takes place sometimes after months or years.

Treatment.—This consists in the removal of the cause. The
treatnient of tumour has been mentioned ; cancerous gi-owths are

beyond our resources at present. Paralysis from caries requires

prolonged rest, with sea air, nutritious diet, cod-liver oil, and
tonics

;
and, when improvement is well established, the spine

should be supported by a plaster-of-Paris or felt jacket for some
time afterwards.

CAVITIES IN THE SPINAL CORD.

Cavities are occasionally found in the spinal cord ; and the

terms syrivf/omyelns, from their tubular shape, hydro^nyeluf,

or hydrorr/iac/iis interua, from their li(|uid contents, have been

used to distinguish them. In any cord thus affected there is

commonly a single cavity, occu])ying the cer-\dcal and upper

dorsal regions, lying in the posterior half of the cord behind

the commissure, or in one or other posterior cornu. It is

elongated, several inches in vertical extent, antl is very variable

in diameter at different levels of the cord. On transverse .section

it may have the appearance of a fissure naming transversely

from side to side, or may form a circular or oval space, occupying
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the greater part of the i)osterior half of the cord. At one or

more points in its length it may actually be divided into two,

and sometimes a section will show that each posterior cornu

presents a cavity
;
but, with these exceptions, it is mostly one

long tube, suggesting that it has arisen from a dilatation of the

central canal, and this seems to be supported by the presence in

some parts of an epithelium on the inner surface, and the occa-

sional advance of the cavity sufficiently forwards to include the

central canal. But the central canal is often present in its nor-

mal condition, and hence this explanation requires modification.

The cavity is often Ixnmded by a thin layer of dense filiroid tissue,

and surrounded by tissue which is translucent, gelatinous, and
deficient in nerve-fibres or other structural elements, and is,

accortUng to Dr. Gowers, of an embryonal character. They are,

no doubt, often congenital in origin, as they have been found in

young children, sometimes in association with chronic hydro-
cephalus or distension of the cerebral ventricles, and they are
proliably to be explained by a defective development of the
spinal cord. It will he remembered that the spinal cord is

formed from the inner part of the primitive groove, the Avails

of which rise on either side, and meeting, enclose an elongated
tube, in front of wliich the anterior columns develope, and later,

the posterior colunms behind them. Subsequently the walls of
the tube coalesce, so as to cut off an anterior portion, which
contracts to form the normal central canal, and a posterior
portion, Avhich remains as a fissure l)etween the posterior
columns, but is subsequently closed by the gi'OAvth of cells. The
formation of syringomyelus is determined by the continued
patency of this posterior portion of the original canal, by the
persistence of embryonal tissue around it, and, later, by the
dilatation of the cavity, or the active groAvth or softening or
breaking doAvn of the embryonal tissue.

In some cases there is actual sarcomatous or gliomatons
gi-OAvth in the tissue around the cavity.

Symptoms.—The condition is not ahvays accompanied by
symptoms, and it has been often discovered j)ost mortem when
not suspected. In a child under my care, with chronic hydro-
cephalus and .syringomyelus, the arms Avere paralyzed and
flaccid, the legs slightly rigid. In other cases, muscular Aveak-
ness, Avith atrophy, mostly affecting the arms, and due to
pressure upon the gray matter, has been observed

; Avith
anaesthesia of the same or neighbouring parts, but usually no
pain. The loAver limbs are less often affected, but there may be
Aveakness of the legs, impaired action of the sphincters, and
trophic disturbances.
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DISEASES OF THE MEDULLA OBLONGATA.
The medulla oblongata is subject to similar diseases witli other
parts of the central nervous system, such as liiemorrliage,
inflammation (bulbar myelitis), and tumours. The symptoms
are determined by the anatomical structure of the medulla
ol)longata, which, besides transmitting the motor and sensoi-y
tracts, contains the special nerve-centres of the lower cranial
nerves, from the fifth to the ninth. Hence, on tlae one hand,
there may be paralysis of the trunk and limb.s ; on the othei-,
Impairment of the fmictions of phonation, articulation, mastica-
tion, and deglutition. Results of this kind are commonly
described as " bulbar paralysis," and it will be best to describe
first a chronic form known as i^rogressive bulbar paralysis,
and subsequently the more acute results of ha?morrhage and
embolism, and the effects of the growth of tumours.

PROGRESSIVE BULBAR PARALYSIS.

{Lalio-glosso-laryngeal Paralysis.)

In this tUsease there is a slowly developed jjaralysis of the lips,

tongue, larynx, and pharynx, resulting from degeneration of the
nuclei of the nerves which supply the muscles of these parts.

etiology.—It occurs in middle and advanced life, between
the ages of thirty and seventy, and is more frequent in men than
in Avomen. It is not always possible to attribute it to any cause

;

but exposure to cold, falls or other injuries involving the neck,
and syphilis, have occasionally been credited with its production.

Bulbar paralysis is intimately related to progressive muscular
atrophy and amyotrophic lateral sclerosis, occurring often as the

last stage of either of those diseases ; and sometimes an illness

that has begim as bulbar paralysis may later affect the spinal

centres.

Symptoms.—The disease is generally first evident in the

movements of the tongue, smd the articulation of sounds wliich

depend upon it becomes faulty. These are, first of all e, and
then s, I, k, g, t, d, n, r, and sh. The paralysis mcreases, and may
become so complete that the tongue cannot be protruded and
lies at the bottom of the mouth. After a time, atrophy takes

place, and the organ becomes wrinkled and furrowed. Fibril-

lary contractions are often observed in it. Shortly after the

tongue begins to be paralyzed, the same change occurs in the

lips. The articulation of o, u, p,f, />, m, and v is impaired, and

whistling, blowing, and pouting are performed with difficulty.

The lower lip drops away from the teeth, the naso-labial folds

are more marked, and saliva dribbles from the angles of the
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mouth. Atrophy here also can be detected in the lips becoming

thinner, and iibrillary contractions may be seen. Food also

collects between the teeth and the gnms ; but the paralysis of

the facial nerve is coniined to the loAver half of the face, the

upper half remaining entirely free. After the tongue and hps,

the palate is paralyzed, and, as a result, liquids may regurgitate

through the nose, and the voice accpiires a nasal quality. The

articulation of o and p is also impaired by this, since the volume

of air which is retiuired for their production is diminished hy its

escape into the nasal cavity. Paralysis of the lanjn.v produces

lioarseness and, finally, com])lete aphonia; and during swallowing,

I'ood is apt to enter the larynx fi-om the paralysis of the tongue

and certain muscles of the larynx (aryta?noideus, thyro-ary-epi-

glottideus, and thyro-aryta;noideus exteriius), by the combined

action of Avhich the two passages should be cut off from one

another. As a result, choking takes place, and small particles

are inhaled, and may set up l)ronchitis or lolnilar pneumonui.

The laryngeal paralysis also renders coughing and hawking
difficult or impossible. Dysphagia is further aggravated by
paralysis of the pTiaryngeal muscles.

The progress of the disease is very slow, but the condition of

the patient in an advanced stage is highly characteristic. The
lower lip falls; from the angles of the mouth dribbles saliva,

which the patient is constantly wiping away with a pocket-hand-
kerchief; the tongue cannot be protruded, and the only sound
uttered by the patient is a hoarse gi'unt as the air is forcibly

driven through the flaccid glottis. With all this, the intelligence

and memory, appetite and digestion, the functions of the bladder
and rectum, are perfect, and, as a rule, the special senses, the
movements of the eyes, the sensibility of the skin of the face and
mucous membrane of the mouth, and motor and sensory power
in the limbs are unaffected. Only in rare cases does the disease
extend to higher centres, so as to produce deafness or ocular
paralysis, or to atfect the sensation of the face ; and if motion of
the limbs is affected it is by one of the diseases already de-
scribed as progressive muscular atrophy and amyotrophic lateral

sclerosis. The electrical excitability of the affected muscles is,

in part at least, retained, but in advanced ca.ses is much dimi-
nished. Erb says that the muscles of the chin, lips, and even the
tongue show a marked reaction of degeneration, while the electric
irritability of the nerves is normal or but slightly diminished.
The reflexes are generally diminished, so that the palate, pharynx,
or larvnx may be irritated without exciting retching, vomiting,
or coughing; but they sometimes persist till late in the dis-
ease, and Erb describes reflex contractions in the muscles of the
chin and lips. Fever is absent, vasomotor disturbances are not
necessarily present, nor has glycosuria or albuminuria been
observed as part of the disease. Occasionallv, towards the end,
the pulse becomes very rapid (140 to 160). "Death takes place
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by exhaustion from inanition, by choking, hy dyspnaja or sudden
cardiac faihire, or by bronchitis, pneumonia, or gangrene set up
by the inhalation of particles of food.

Pathology.—To the naked eye the medulla oblongata may
show l)ut little, or there may be some, want of symmetry, or
slight .shrinking

;
or, on section, discoloration or blurring of the

outlines. Changes are more obvious in the nerve-roots proceeding
from the medulla ; those of the hypoglossal and facial, the vagus
and accessorius, are gray in colour and shrunken, and the micro-
scope shows that a number of fibres are atrophied and degene-
rated. Microscopic examination of the corresponding nuclei
reveals degeneration and atrophy, or complete disappearance of

the nerve-cells, some increase of the nevu'oglia, and thickening
of the vessel-walls. These changes are most marked in the
hypoglossal nucleus and the lower part of the facial nucleus, and
then in the vago-accessorius nucleus. Less commonly the glosso-

pharyngeal nucleus may be affected, and rarely the nucleus of

the sixth nerve, and the motor division of the fifth.

The atrophied muscles i)resent appearances identical with
those seen in progressive muscular atrophy.

Diagnosis.—This is generally quite easy, from the chronic

course and the limitation to the bulbar nerves specified. Tumours
growmg in or compressing the medulla are mostly accompanied
by other symptoms, such as headaches, noises in the ears, deaf-

ness, sickness, or convulsions. Bilateral lesions situated more
centrally may cause paralysis of the same nerA-es, but the symp-
toms on the two sides may not run parallel, and tliere will be

no atrophy, electrical changes, or loss of reflexes, showing that

the nerve-nuclei are intact
;
further, the limlis will be probably

paralyzed.
Prognosis.—This is absolutely unfavourable.

Treatment.—Drugs are of no value in controlling this disease.

The important thing is to secure proper nutrition, and to pre-

vent the inhalation of particles into the lungs. It may beconie

necessary to feed the patient by an india-rubber tube, which

the patient can himself pass down the phai-ynx into the stomach,

and liquid food can be then poured into a funnel connected with

the free end of the tube. Sometimes, in the early stage, solid

food in large boluses can be more easily swallowed than liiiuid,

being less liable to pass into the larynx or nares. Galvanism has

been recommended, both to the seat of the disease and to the

Avasting muscles. The influence m the former situation—reached

by placing one pole on each mastoid process—nuist be very

doubtful ; but the muscles of the lips and tongue may be gal-

vanized, and the act of swallowing may be assisted hy galvanizing

with the anode on the nape of the neck and the kathode on the

side of the larynx. Atropine has been given to lessen sahvation.

The general health of the patient nmst be, as far as possible,

maintained.
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ACUTE BULBAR PARALYSIS.

Contrasting with the chronic progressive form, there occur,

occasionally, cases in which the symptoms of IniUmr paralysis

come on suddenly, or at least rapidly, as a result of heemorrhaye,

embolism, or acute wjlammation of the medulla oblongata. In

addition to the rapidity of the actual onset, they diifer from
the chronic cases in the gi'eater frequency of i)remonitory symp-
toms, in the irregularity of the symptoms, and in the accom-

l)anying jjaralyses of the limbs ; since the lesions are not

necessarily restricted to motor-nerve nuclei as in the "pro-

gressive" cases, but are more or less indiscriminate, affecting

the motor and sensory tracts as well.

Thus, with paralysis of the tongue, difficulty of articulation,

and inability to swallow there may be paralysis of all four

limbs. The occurrence of the lesion on one side will jn-oduce

a more or less unilateral distribution of the symptom.«. On the
other hand, crossed paralyses may take jilace ; for instance,

paralysis of the arm on one side, and of the leg on the opposite,

from a lesion in one half of the medulla affecting the lowest
pyramidal fibres going to the opposite limb just before their

decussation, and the highest fibres coming to the same side just

after their decussation. Or a haemorrhage situated higher in the
medulla may damage the facial nerve-fibres or nucleus on the
same side, and the pyramidal tract of the same side, before its

decussation to the opposite, producing a crossed hemiplegia of
the ordinary kind (.vee p. 235). Sometimes also there is severe
resi)iratory disturbance, or rapid and irregular pulse, or vaso-
motor derangement, shown by rise of temperature. Albumen
and sugar have been noticed in the urine. There may, however,
be little time for the ob.servation of such symptoms, as, especially
in hajmorrhage, the patient may fall down suddenly, with or
without cry, and death may take place at once. In other eases
there are headache, vomiting, noises in the ears, and epileptiform
convulsions. In fatal cases the temperature sometimes rises to
107° F. or higher.

Pathology.—Bulbar haemorrhage is more frecpient than spinal
hajmorrhage, less so than cerebral ha^moi-rhage. It occurs
under similar circumstances to the latter. The .same may be
said of embolism or throml)osis of the arteries of the medulla
oblongata : here, however, the distribution of the vessels becomes
of interest, since, according to Duret, the nuclei of the hypo-
glo.ssal and accessory nerves are supplied by the anterior spinal
and vertel)ral arteries; those of the vagus, glosso-pharyngeal,
and auditory nerves by branches of the upper end of the vertebral
arteries

; and the nuclei of the facial, trigeminal, and three oculo-
motors by branches of the basilar. These anatomical associations
may serve sometimes to distinguish vascular obstruction from



232 DISEASES OF THE MEDTTI.LA OBLONGATA,

ha3moiTliago, otherwise not always easy to diseriiiiinate. Acute
bulbar myelitis is usually less rapid in its occurrence than the
other lesions

: vertigo, lieadaches, pain in the muscles of the
back, may precede the more obvious bulbar symptoms. The
limbs may be paralyzed from implication of the pyramidal tracts.
The tempei-ature is sometimes raised, and the pulse is mostly
rapid. Death takes place in from four days to two or three
Aveeks.*

COMPRESSION AND TUMOURS OF THE MEDULLA.
The medulla ol)longata may be slowly compressed by caries of
the occipital lione, or by alterations of its shape, by enlargement
of the odontoid i)i-ocess, by tumours such as gumma of the dura
mater, growths on the choroid plexus, aneurysms on the ver-
teliral or basilar arteries, and lastly, perhaps most frequently, by
tumours of the cerebellum.
The rare occurrence of disease and rupture of the transverse

ligament is followed by sudden and fatal compression of the
medulla by the odontoid jirocess. Tumours in the medulla oblon-
gata are comparatively rare

;
they include tubercular masses,

glioma, glio-sarcoma, myxoma, and fibroma.

Symptoms.—In compression, the symptoms characteristic of

bull>ar lesions may be preceded by those of irritation, such as
pain in the distriliution of the fifth nerve, and twitchings in

muscles supplied by the facial. Convulsions, vomiting, hiccup,
and dizziness may also be present ; and later, the sjjecial lesions

of the luilbar nerves, and probably weakness in the limbs.

The symptoms may begin on one side and spread to the other.

Tumours in the substance of the medulla are not accomjjanied
by irritative symptoms ; but headache, vomiting, and convulsions

may occur. Probably optic neuritis is only observed in the case

of tumours sufficiently large to implicate the pons Varolii.

* In a case of acute bulbar paralysis which I saw some years ago, with

Mr. W. Bramley Taylor, the patient, a gentleman, aged forty-two after

about three weeks of obscure nervous symptoms, was taken rather suddenly

with paralysis of the face, jaws, tongue, and limbs. When I saw him,

the same night, he was sitting in an armchair, with his arms supported,

the legs rather loosely out before him, the jaw dropped about half-au-

inch, and a vacant expression of countenance. On asking him to move
his limbs, he could lift the legs but slightly, the arms much less. The
tongue could j ust be moved, but not actually protruded, nor could he shut

the mouth. He did not appear to have lost sensation; but he made no

attempt to speak, nor to communicate his desires in any way, except by
nodding or shaking the head. Swallowing was difficult ;

hearing seemed

perfect, though he was, perhaps, a little slow of comprehension. He died

forty-two hours later.
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DISEASES OF THE BRAIN.

What has been said of the nervous system in general is espe-

cially true of tlie brain, namely, that the symptoms of disease are

largely determined by tlieir locality, and to a much less extent

by their nature. A kno-wlcdge, therefore, of the localization of

the functions of the brain is eminently desirable in the study of

its disease, and some i-emarks on this subject, with an account

of the result of lesions, of whatever kind they may be, upon the

different parts of the brain, must precede the description of the

diseases which produce them.
Motor Centres and Tract.—The greate.st importance and

interest attach to the position of the motor centres, which have
been determined within the last twenty years. It has been
shown that electrical irritation of a certain area of the gray
nuitter on the surface of the brain produces movements of

different -p&rtH of the body, according to the spot irritated ; and
these experimental results are confirmed by pathological evidence,

certain (irritative) lesions causing convulsions, and other (destruc-

tive) lesions causing paralysis, in the corresponding parts. In
accordance with this is the fact that the largest pyramidal nerve-
cells are found exclusively iji the gray matter of this area. This
motor area comprehends the convolutions about tlie fissure of
Rolando, the ascending frontal, the ascending parietal (central
convolutions of Continental authors), the postero-parietal lobule,
and the posterior jrart of tlie marginal convolution, which corre-
sponds to the upper ends of the central convolution (para-central
lolude). In this area, the centres for movements of the face lie

lowest, or farthest from the middle line, occupying tlie lower and
middle portion of the ascending frontal, posterior extremity
of tlie third frontal, and the lower end of the ascending i)arietal

;

the centres for the arm lie next, nearer to the middle line, in
the ujjper part of the ascending frontal convolution, the posterior
end of the .superior frontal, and the middle of the ascending
parietal convolution ; the centres for the % occupy the upper
.ends of both ascending frontal and ascending parietal convolu-
tions, and the postero-parietal lol)ule close to the middle line

;

and lastly, the motor portion of the marginal convolution is
foimd to coi-respond to the muscles of the trutifc, scapula, and
hi]j-Jomt. Fibres from these .several convolutions gradually con-
verge through the white matter of the centrum ovale to the base
of the brain, and there pass l)etween the lenticular nucleus and
the optic thalamus, occupying the anterior two-thirds of the pos-
terior limb of the internal capsule. Thence tlie pyramidal fibres
pass into the lower part of the crus cerebri, at fii-st somewhat on
the outer side, then in the middle, and they can be ti-aced through
the pons Varolii into the medulla oblongata, where the decussation
takes place, the greater part of each pyramidal tract crossing to
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the o])po8ite latoral column, a small ])orti()ii remaining on the
same side at the imier margin of the anterior column, foriningthc
column of Tiirck. Tliese i)yramidal iibres ultimately terminate
in the anterior cornu, as already mentioned in the section on
Diseases of the Spinal Cord. A sufficiently large destructive
lesion of any part of the pyramidal fibres from the motor centres
to the pons ^'arolii causes hemipler/ut, or paralysis of the face,

arm, and leg, on the opposite side of the l)ody. This is a common
result of a hajmorrhage mto the internal capsule ; but disease
above this, where the fibres are spread over a wider area, may
lead to a more limited paralysis. Exten.sive lesions of the cortex,

such as suppurative menmgitis, or meningeal htemorrhage, will

also cause complete hemiplegia, but smaller le.sions may occuj)y

only particular centres, and give rise to the forms of paralysis

calUnl vimiojyler/in. Thus a disease of the facial centres results in

paralysis on the opposite side of the facial muscles alone, facial

vioDopler/ia ; and in a corresponding maimer there may be a

brachial monojylcf/ia, or a crural monoplegia. If the adjacent centres

of the face and arm are involved together, brachio-facial mono-

plegia is the result, and if those of the leg and arm together, a

brachio-cniral monoplegia. But the centres for the face and leg

can scarcely be affected at the same time, -without those for the

arm which lie between them being involved, and as a fact a

cruro-facial monoplegia has never been recorded.

Sensory Tract.—There is good evidence that the sensory tract

passes through the posterior third of the posterior limb of the

internal capsule, .since this i)art has been foimd injured in cases

of antesthesia of the opposite half of the body {hemiansesthesia)
;

and probably sensation is also represented in the cortex by

much the same convolutions as those which form the motor

area.

Frontal Convolutions.—The posterior extremities of the

upper two frontal convolutions, adjacent to the ascending frontal,

contam, according to Terrier, centres for rotation of the head and

eyes ; the posterior extremity of the third frontal convolution

is connected on the left side with .speech movements, so that a

lesion there situated causes motor aphasia (p. 243). The remain-

ing portion of the frontal convolution seems to be related to the

intellectual functions, but little is as yet known on this point.

Occipital Convolutions.—There is evidence to show that

these contain cortical centres for vision, and their destruction on

one side causes hemianopia of the oppo.site. "S'isual centres

have also been placed in the angular gyrus, and supra-margmal

lobule, adjacent to, but in front of, the occipital lobes.

Superior Temporo-sphenoidal Convolution.—This con-

tains the centre for hearing, and lesions of certain parts ot it

produce the condition known as word-deafness, in which Avords

are heard as sounds, but their meaning is not understood

(p. 243).
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Optic Thalamus.—Tlie posterior part of this gray mass
contains tlic central ends of some oi)tic nerA-e-fihres, and lesions

may produce complete hemianopia. Disease of the optic tha-

lamus has also been present in cases Avhere hemiplegia has
been followed l)y choreic or other disorders of movement.
Internal Capsule.—This is the layer of white matter lying,

in front, l)etween the optic thalamus and the anterior end of the
caudate nucleus

;
behind, between the optic thalamus and the

lenticular nucleus. These two portions are not in one plane,

but join at an obtuse angle, opening outwards. The antei'ior

portion is stated by Brissaud to contain fibres connected with
the intellectual functions

;
through the angle (or (/enn) pass

filires connected with the function of speech ; and through the
posterior limb, as already mentioned, the i)3Tamidal fibres

(anterior two-thirds), and the sensory fibres (posterior third).

Near this posterior third it is stated that fibres run, an injury
to which is followed by post-hemiplegic chorea (p. ^41).

Cerebellum.—Lesions of the hemispheres are not always
accompanied by symptoms unless they are of such a nature
and size as to press upon the subjacent pyi'amids of the medulla
oblongata, or sucli as to involve the central lobe. In this latter
ca.se occurs a characteristic form of ataxy (p. 2~A), vertigo, and
sometimes convulsions of tetanic and ojnsthotonic character.
Pons Varolii.—This poi-tion of the brain contains the pyra-

midal tracts, and the nuclei of the fifth, sixth, and seventh nerves.
Large central lesions may paralyze all four limbs from the
proximity of the two tracts to the middle line. A one-.sided
lesion in the upper part produces hemiplegia of the ordinary
tyije on the opposite side of the body, but a lesion in the
lower part, while involving the same pyramidal fibres for the

I arm and leg, is below the facial fibres for the opposite side,
I and destroys the facial nerve-roots of its own side. There is

i then produced a variety of hemiplegia, kiaown as cro.wd hejni-

I

i)leffia, the face lieing paralyzed on the side of the lesion, the
1 arm and leg on the opposite side.

CEREBRAL IL'EMORRHAGE.

In dealing with diseases of the brain the greatest prominence
must be given to disea.ses of the vessels of the brain, which
are responsible for the majority of cases of cerebral paralysis
Rupture of the vessels, witli escape of 1)lood into the bram, and
obstruction of the arteries by embolism and by thrombosis, are the
varieties that have to be considered.
etiology.—Cerebral hajmorrhage occurs more frequently in

men than in women, and more in advanced life than in youno-
people. Thus it occurs, but is very infrequent, below the age of
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thirty, and has, indeed, occurred in one as young as nine ; but
something lilce four-fifths of tlie cases occur after the age of
forty. A large pi-oportion of cases have granular kidneys, and
hypertrophied hearts ; but the arteries are generally at the same
time thickened or atheromatous, and of late it has been ascer-
tained that a frequent cause of hsemorrhage is the existence of

minute (miliary) aneurysms on the branches of the cerebral
arteries. Alcohol, gout, and syphilis have their share in the i)ro-

duction of these arterial lesions, and a certain liabit of body has
been recognized as frequently present in those "who have cerebral
haimorrhage—namely, short thick neck, full congested face, and
the general appearance of good living. Ila^morrliage is some-
times associated with heart disease and endocarditis, and this

is especially the case when it occurs in cjuite young people.

Probably in these instances an embolism has been the iirst lesion,

around which the artery has softened and ruptui-ed : or the

artery has yielded so as to form an anem-ysm which has
subsequently burst—a process similar to what will be de-

scribed as occurring in the htemorrhage of phthisis. The com-
paratively slight support that the walls of the arteries receive

from the soft brain tissue may be a reason why tliey rupture

so much more often tlian vessels in other parts of the body.

IlajmoiThages often occur in the substance of tumours of the

brain, and tlien may be so large as to render their source uncertain.

Lastly, there may be smaller hfemorrhages in conditions of

general tendency to bleeding (scurvy, Sic), and as a local result

after ligature of the common carotid.

Seat of Haemorrhage.—Scarcely any part of the brain is

exempt from the risk of hsemorrhage, but it is inuch more
frequent at the base in the neighbourhood of the corpus

striatum and optic thalamus, which are mainly supplied by the

branches of the middle cerebral artery. (Jne large branch runs

upwards on the outer side of the lenticular nucleus, and has

been called l)y Charcot the " artery of cerebral haemorrhage,"

from the frequency with which it ruptures.

Anatomical Changes.—Under different circumstances, the

blood effused may be small in quantity, or amount to several

ounces. In the latter case, it tears up the brain tissue, destroying,

for instance, the great ganglia, and the internal capsule, and

extends thence into the centrum ovale ; or it may burst tlirougli

the optic thalamus, or caudate nucleus into the lateral ventricle.

Hence the blood flows by the aqueduct of Sylvius into the fom-th

ventricle. Such cases are rapidly fatal, and post-mortem exa-

mination reveals a mass of black clot, filling the ventricle,

and occupying much of the hemisphere, surrounded by brain-

tissue, which is ragged, and discoloured by blood. The pres-

sure exerted by the clot is shown by one, or even both, hemi-

spheres being enlarged, witli flattened convolutions, and closed

sulci. In cases that have lasted a few days, there is the same
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black-red clot, and the brain-tissue around is soft and dis-

coloured yellow, from alisorption of h£emofrlobin. In later stages,

the clot l)ccomes brown, or brownish-yelloAV, consisting of dis-

integrated blood and nerve-tissue, and the surrounding tissue

is frequently softened (white softening), and contains gi-anule-

corpuscles. Finally, in patients that survive, the blood becomes

absorbed, and leaves a tawny or orange-coloured spot, in which

crystals of hajmatoidin can be found ; or a cyst may remain, con-

taining serous fluid ; or a distinct tough, iiln-ous scar, discoloured

also by the remains of blood-pigment.

Secondary Degeneration.—Permanent lesions of the pyra-

midal tract, or of the cortical motor area, are followed by
descendijig secondary degenerations, like those which occur in

disease of the spinal cord. >Such degenerations folloAv the course

of the pyi-amidal fibres below the lesion
;
thus, a lesion of the

iutcrnal capsule (and it is to be observed that those of the corpus

striatum and optic thalamus alone are not followed by secon-

dary degeneration) causes this change to take place in the

middle third of the crus cerebri, in the anterior part of the

pons, in the pyramid of the medulla oblongata on the same side,

in the column of Tiirck, also on the same side, but in the

posterior part of the lateral column of the spinal cord for its

whole length on the opposite side.

Course and Symptoms.

—

Apo2)le.nj.—Cerebral haemorrhage
may be preceded for days or weeks by occasional giddiness,

numliness or twitching of the fingers, or headaches, but these

are not so much indications of the severe attack to come, as

evidences of existing disease of vessels, and perhaps due them-
selves to slight hajmorrliages. On the other hand, it may come
on without any warning whatever. Sometimes also it seems
attrilnitable to a definite cause, such as a muscular effort, violent

coughing, or straining at stool, but at others it occurs when the
patient is i^erfectly (|uiet, or even during sleep. In numerous
cases cerebral Iniemorrhage causes apople^nj—that is, the patient
is struck down suddenly or tpiickly unconscious ; and the asso-

ciation betAveen haimorrhage and apoplexy has been so close
that the term apoplexy has been api)lied to the actual
bleeding as well as to the special symi^tom which it causes, not
only in the brain, but also in other organs ; for instance, haemor-
rhage in the lung has been described as pulmonary apoplexy. But
this is clearly wi'ong, and the term apoi)lexy ought to be restricted
to the idea of sudtlen, or at least rapid, loss of consciou.snoss and
power. As a fact, it is rai-ely that a i)atient is absolutely struck
down and unconscious in a moment; Init it does happen, and
patients have died in five or ten minutes from the fii-st symjjtom.
Moj-e often the symptoms come on slowly. The patient is

seized with intense pain in the head, becomes faint or slightly
collapsed, may be sick or have a slight convulsion ; and then,
aftei- half an hour or so, gradually sinks into a condition of coma.
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Til is order of events has l)een (tailed hu/raL-a^cmt n])oplc,y. Or
the first symptoms may sliow tlieinsclves in tlie motor system

;

the patient nuimbles in his speech, or his arm falls powerless, and
he gi-adnally droops over to one side, falling if not supported,
and then lapses by degrees into coma. Or the coma may be
developed in a few hours through stages of increasing di-owsi"ness.
Lastly, in cases where the patient is found l)y the fi-iends alone,
or picked up in the streets unconscious, or is unable to lie roused
in the morning from sleep, it is impossible to say what the onset
has been. But undoubtedly cerebral haemorrhage may occur
without apoplexy : a very slight bleeding into the motor tract
alone may give rise to hemiplegia without loss of consciousness.
The patient suffering from coma lies completely unconscious,

and cannot l>e roused by shouting or any form of stimulation of
his skin. The face is flushed, the pulse full and tense, the
breathing is stertorous, a loud snoring noise being made in
consequence of the palate or tongue falling back and impeding
the passage of air into the chest. The condition of the limbs
varies : both legs and arms may be quite flaccid, falling at once
Avhen raised ; or it may be obvious that the leg and arm on one
side are more flaccid than those of the other. The muscles of
the face share in the paralysis, and the cheeks are puffed out and
sucked in with the processes of resi)iration ; this may also occur
only on one side. Sometimes, however, the limbs of one or both
sides are in a condition of rigidity, the muscles contracted, and
resisting extension or flexion. The deep reflexes are commonly
increased, and the skin reflexes are absent. Occasionally the head
and eyes are forcibly turned to one side (conjugate deviation).

The pupils are variable
;
they are sometimes contracted, at

others dilated or unequal. The temperature shoAvs a slight fall,

which may continue tOl death, or if life is prolonged it rises

a little above the normal. Sugar and albumen are occasionally

found in the urine, from pressure on the mediilla oblongata. In
very severe cases, the pulse and breathing are rapid, there is

profuse sweating, and intense flushing of the face and skin gene-
rally; then after a time, two or three hours or more, the patient

becomes livid, rales occur in the larger bronchi and trachea, the

pulse gets weaker, the breathing slower, and finally death takes

place. The fatal termination may, however, be delayed for several

days, during which the lungs are very apt to suffer from oede-

matous pneumonia ; and the occasional passage of particles of

food or fluids through the glottis perhaps contributes to the

inflammation of these organs.- In more favourable cases, the

patient lies sim])ly comatose, with Imt little disturbance of his

pidse or respiration, and gradually regains his senses in the

course of a few hours or two or three days.

In a large proportion of cases, the patient is then found to be

suffering from hemiplegia.
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Hemiplegia.

Though this term seems to imply paralysis of one half of the

body as a fact some muscles are not paralyzed in ordinary ca.ses

of liemiplegia, and of those that arc paralyzed some suffer much

more than others. Paralysis is most marked in the arm, leg, and

face, on the side opposite to that of the lesion,* the muscles of

the trunk, chest, and abdomen are little, if at all affected, and

the ocular muscles not at all.

Even in the face, arm, and leg, many differences exist. In

scA-ere cases the arm and leg may be completely motionless, but in

milder cases the leg is less i)aralyzed, and in course of recovery the

leg nearly ahvays gets better first. The facial muscles are never

paralyzed to the same extent as they are in liell's palsy, or lesion

of the trunk of the facial nerve (see p. \m) ; the upper half of the

face is ahvays less affected. Thus the eye can always be shut,

and the forehead wrinkled, though it may be obvious that the

frontalis is not so strong as that on the opposite side. In the

loAver part of the face the paralysis is marked ; if the patient is

told to smile, or show the teeth, the angle of the mouth is dra-svn

up on the healthy side, and on the paralyzed side it remains

unmoved, or is drawn inwards. Sometimes there is a slight

degree of paraly.sis of the tongue shown by the tip being turned,

during protrusion, to the paralyzed side by the imbalanced action

of the healthy genio-hyoid and genio-hyoglossus muscles. In
examining this point, the asymmetry due to the facial jiaralysis

must be remembered, and the position of the tongue must be
determined by its relation to the teeth rather than to the lips.

Sometimes the chest on the paralyzed side may be seen to expand
less freely than on the other ; but any jiaralysis of the spinal or

* Eecent knowledge of anatomy and physiology makes it sufficiently

obvious why the face should be paralyzed on the same side as the arm and leg.

But for a long time, though the fact was known, it seemed to be opposed to

the teachings of anatomy, since it was kno^vn that the pyramidal fibres to
the limbs decussated, whereas the facial nerve was traceable to a nucleus on
its own side of the body ; and hence it seemed that the facial nerve should be
paralyzed on the same side as the lesion, but the limbs, in consequence of
the decussation, should be paralyzed on the opposite side. "What was over-

I

looked in this reasoning was the fact that the real nuclei of the spinal
I nerves to the limbs lie in, and, indeed, form, the anterior cornua of the

spinal cord, so that it is the fibres between the nuclei and the cortical centres
which decussate; and, on the other hand, it was not recognized that above the

I decussation of the medulla oblongata there are fibres crossing from the one
I hemisphere to the nuclei of the facial and other motor cranial ners'es, which

are the exact representatives of the pyramidal fibres lower down. As a fact,
the facial muscles are in precisely the same reLation to the brain as the spinal

I muscles
;
they are all supplied by nerve.« which come from nuclei on their

own side of the middle line, and these nuclei have a decussating connexion
with the brain on the opposite side. Hence, a cerebral lesion, involving
these pyramidal fibres above the decussation, paralyzes the face, arm, and
leg on the opposite side.
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abdominal muscles is not commonly observed, and the move-
ments of the eyeballs are perfect. The explanation commonly
adopted for these variations of paralysis, under apparently simi-
lar anatomical conditions, is that of Dr. Broadlient. It is iir.st to
be observed that the parts that are least paralyzed, or not ])ara-
lyzed at all, are those which rarely or never act independently
of their fellows on the opposite side ; whereas the ])arts that are
most paralyzed are mucli more independent, and may be capal)le
of i>erformmg acts, that the corresponding mu.«cles on tlie oppo-
site side are unetjual to. As extreme instances may lie mentioned
the eyes, of which one never moves except in as.sociation Avith tlie

other; and their muscles are not affected. In contrast with these
are the hands, of which the right may lie able to do things the left

cannot, and vice versa ; and these jiarts are most affected. Dr.
Broadbent's theory sui^poses that in the case of the muscles most
commonly associated together, the commissural lilires between
tlieir nerve-nuclei become functionally active, so that in the event
of a lesion preventing one, say a right side nucleus, from receiv-
ing stimuli from the left brain, it may be stimulated from the
right brain by impulses passing first to the left side nucleus, and
then by the commissure to the right side nucleus. On the other
hand, if in the case of the less associated muscles the commissure
remains functionally inactive, sucli a transference would not take
I)lace, and the right side nucleus would remam completely cut off

from the cortical centres. Ajiother view has been put forward
to the effect that tlie fibres for the face, arm, leg, and
trunk, as they pass through the internal capsule, have positions

corresponding to those of the motor centres for these parts

on the cortex ; and that since vessels jnostly rupture lielow the

internal capsule, and the pressure would most injure the fibres

which were nearest, the arm would suffer more tlian the leg,

and the leg than the trimk. But this hardly seems to explain

the case of the face whose centres are lowest.

Associated Conditions.—The duration of hemiplegia is very

variable. It may get completely well m the course of a few

weeks, the power of movement l>eing gradually restored in the

face first, and the leg afterwards, so that the patient can walk

about, Avhile the arm is still useless. Sometimes, however,

recovery progresses up to a certain pomt during the first two

or three months, uutil a stage is reached lieyond which no

improvement takes place. The paralysis is then generally

accompanied by a rigidity of the muscles, whicli g)-a.dually

developes during the first few weeks. The fingers become flexed

into tlie palm of the hand, and tlie elbow is slightly bent
;
any

attempt to overcome the flexion is resisted, and causes con-

siderable pain. In the lower extremity the knee is only slightly

flexed, and the foot is often extended at the ankle. With this

so-called late rigidity, to contrast it with the rigidity of the

apoplectic state already mentioned (p.238), the deep reflexes are
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increased, the knee-jerk is greater, and ankle-clonus is readily

obtained. The muscles may lose a little of theii' bulk from

disease, but do not become -wasted, and the electrical reactions,

faradic and galvanic, remain normal. The rigidity and increased

reftexes have been attributed to tlie secondary degeneration of

the lateral tract ; but the increased reflexes at least are present

from an early stage of the jiaralysis, before degeneration can

have become well established. More rarely there occur in the

partially-paralyzed muscles other dist)rders of movement, of

-which the most important are athetosis and j^ost-hemiplef/ic chorea.

Li athetosis there is a constant involuntary slow movement of

the lingers, which are abducted, adducted, flexed, and extended
in the most irregular way. Similar, but generally less extensive,

movements may affect the arms, and the toes. In post-hemiplegic

chorea the movements are more violent, jerking and ataxic, and
affect the arm and leg as much as the fingers and toes. Both
contractures and post-hemiplegic movements are very intractal)le.

Anaesthesia of any extent is not common with hemiplegia. If

it occurs with the onset of the attack it generally passes off

within a few days ; but occasionally a complete hemiamesthesia is

present. This is on the saine side of tlie body as tlie paralysis

—

that is, the side opposite to the lesion,—and it affects ecpxally the
face, arm, leg, and trimk up to the middle line of the body. The
.special senses are affected at the same time, the patient being
unable to .smell, taste, hear, or see on that side of the body.
Charcot ijointed out that the affection of sight Avas a real blind-
ness of one eye, or amblyopia, and not loss of one-half of the
visual field, or hemianopia {see p. 1/57).

Conjugate deviation of the head and eyes has been mentioned as
occurring in the apoplectic fit, and it may continue after consciou.s-
ness has returned : but it generally subsides after a few days or
a week. Ferrier has found that there is a region of the cortex,
situate in the frontal lobe, irritation of which causes deviation of
the head and eyes ; but pathological results .show that conjugate
deviation is not restricted to lesions of one locality alone. There
is, however, an important connexion between the position and
the nature of tlie le-sion and the side to which the de-\iation
occurs. When a lesion of the left side of the brain occurs, giving

j

rise to right hemiplegia, the eyes and head are turned to the left
I side

;
tliat is, the eyes are turned awaxjfrom the paralyzed side, or

!
the patient is said to look towards his lesion. But if, as a result of

( this lesion, there .should occur convulsions in the paralyzed limbs,
1
or if a cerebral lesion of any kind causes convidsions on the
oppo.site side with rotation of the head, neck, and eyes, the
rotation will be towards the con^'ulsed side—that is, the patient
will appear to look away from his lesion. And, similarly, with
right-sided lesions there will be left-sided paralysis with 'right-
sided deviation, or left-sided convulsions Avith left-sided deviation.
Always then, in cerebral lesions, deviation with paralysis is away
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from the paralyzed side, deviation witli convulsion is towards the
convulsed side. So far as the nerve mechanism is concerned, the
following explanation of the phenomena is given by Boss : For
jnirposes of vision on any one side of the body, the external rectus
of that side receives the first stimulus, and tlie internal rectus of
the opposite side is at the same time imiervated, not directly from
its cortical centre, but by commissural fibres between the nucleus
of the third nerve and that of the sixth. With increased stimulus
to see to the right, the rotator muscles of the head and neck
(deep muscles on the right side, and sternomastoid on the left

side) are brought into action, being also innervated by com-
missm'al fibres between the sixth nerve nucleus and their own.
Thus a lesion on one side irritating the centre of the sixth nerve
will cause convulsive deviation of the opposite eye to the opposite

side, away from the lesion ; and the other associated muscles will

follow suit. On the other hand, a destroying lesion on one .side

will paralyze the opposite sixth nerve, and with it the nerve to

the internal rectus of the same side, and the nerves to the

muscles which rotate to the opposite side : and hence the rota-

tion of these parts by the action of antagonistic muscles
towards the lesion. This explanation seems to me much less

satisfactory as regards the paralytic deviation than as regards

the deviation with convidsion. Spasm of their antagonists is

not the necessary, nor even the usual, immediate result of para-

lysis in any one set of muscles, and in the paralytic cases, the

deviation of the head and neck is forcible and spasmodic, and

the head resists all ordinary efforts to replace it in a median
position.

Lesions in the pons "S^arolii may also cause deviation, and

the results as to the side to which deviation occurs are the con-

verse of those in lesions higher up : with a destroying lesion

the deviation is towards the paralyzed side and away from the

lesion : with a convulsing lesion the deviation is away from the

convulsed side and towards the lesion.

Aphasia.—In many cases of hemiplegia from disease of the

brain speech is lost. The term aphasia means loss of .speech from

a cerebral lesion, and must be distinguished—

(1) From aphonia, or voicelessness, which is due to failure of

the laryngeal muscles, and is not indeed a loss of speech, since

words can be uttered by Avhispering
;

(2) Fi-om anarthria, or defect of articulation, which is due to

imperfect action of the muscles of the lips and tongue,

consequent upon lesions of the medulla oblongata or the nerves

proceeding thence (bulbar paralysis)

;

(3) From purely iru'ntal aberrations independent of demon-

strable lesion of the cerebral centres.

With rare exceptions aphasia is due to a lesion on the left side

of the brain, and consequently, if it is associated ^vith hemiplegia,

it is with a ri(/ht hemiplegia and not with a left hemiplegia. The
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only explanation of this is that the left side of the brain is alone

or chiefly educated for speech processes ; and this view receives

support from the rare cases of aphasia associated with left

hemiplegia, in Avhich it has often been found that the persons

were left-handed. It is thus suggested that that side of the

brain Avhich is educated for the most extensive use of its

associated opposite arm also developes the functional activity of

its speech centres, while those of the opposite side are left inactive.

In aphasia, then, the muscles of the lips are used perfectly so far

as the utterance of any letters or even of syllables is concerned.

The Avords which the patient can speak are clear, distinct, and
natural ; or if words and syllables are mixed imintelligibly, it is

obviously from imperfection of the higher centres or from want
of perfect automatism in them, rather than in the action of the

muscles of articulation. There is none of the blurred utterance

or thick speech of bulbar paralysis, general paralysis, or alco-

holism. But the defects are very various, and are as follows :

—

I

The patient may be able to utter no word at all ; or he can only

i say a few words, such as yes or no, or give his name, or he may
I

have the use of some half-dozen words which he gives in answer

( to every question. He is xmable to give names to any object

i shoAvn him. In some cases, if the patient is told the name, he
appears not to recognize it, and certainly cannot repeat it ; in

other cases he recognizes it at once and rejjeats it. Some patients

are utterly unconscious of the unfitness of the words they use to

the ideas they seem to want to express ; others perceive at once
their mistakes, and manifest, as a rule, considerable annoyance

I thereat. If aphasia coexists with right hemiplegia it is not sur-

prising that the patient should be unalile to wi'ite ; but if, as may
happen, ai)hasia occurs alone, or a slight hemiplegia quickly re-

1 covers, it is observed that the patient with ax)hasia is also unable
to write intelligibly or at all, a condition which is called af/raphia.

Now, it is known that speech depends not only upon perfect
co-ordinating and motor (outgoing) processes, but also vei*y largely
upon the functions of sight and hearing, by which the materials
for speech are supplied. And if cases of aphasia are carefully

I examined, it is found that these two sensory functions may 1 e

I

defective. There is in .some cases 7cord-deafness, which is pn
I inability to understand spoken words, though the sounds them-
i selves are perfectly audible as sounds ; there is, in other cases,
I word-blindness, an inability to understand written or printed Avords,
,
although the form of the letters may be perfectly Avell seen.
A broad distinction may, then, be made betAveen tAvo classes of

j

aphasia, viz. :

—

motor aphasia and sensory aphasia, Avhich are Avell
( contrasted by Dr. GoAvers.
i In motor aphasia the patient is speechless, or has hwt a fcAV
!
words at command. These are often Avords like yes and no, or

B interjections, or Avords used emotionally, as oaths ; he can under-
stand Avhat is said to him, his sensory centres being unaffected

;

i

I

I
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but he cannot repeat it ; lie cannot generally read so as to under-
stand {alexin), and this not because he has word-blindness, but
because the motor processes of speech are so constantly employed
in the act of reading

; he is perfectly aware of the errors that he
makes ; he cannot write, though he may co])y.

In sensory aphada the patient has moi-e command of words, in a
partly automatic manner ; he cannot understand words tliat lie

hears (word-deafness), and if this word-deafness is C(jmpletc, he
cannot repeat ; in many cases he cannot read (alexia) ; he is

unaware of his mistakes.
Pathological researches, in special cases, have shown that the

part of the brain that is injured in pure motor aphasia is the
well-known Broca's convolution, the posterior part of the third
left frontal gyrus. Sensory aphasia, with word-deafness, is due
to a lesion in the upper extremity of the first temporo-sphenoidal
convolution ; and the lesion of word-blindness is in the parieto-
occipital area, involving the posterior part of the inferior parietal
lobule and the first occipital convolution.
A word may here be said about a classification of aphasia that

is still much used, namely into atactic and amnesic aphasia. It

corresponds roughly to that of motor and sensory. In amnesic
aphasia, neither spoken nor written words can he recalled; in

atactic aphasia, though the patient remembers words, he cannot
utter them—there is a want of power to make the necessary
motor co-oi"dination for articulate sound. But it appears that
the atactic aphasia, if mostly due to lesion of Broca's convolution,
may also result from word-deafness.
Aphasia may be due to a lesion not only of the motor speech

centre, but also of the fibres proceeding thence to lower centres.

Recovery, or at any rate improvement, m speech may result from
education of the ojiposite hemisphere—a very slow process—or

from stimulation of the motor centre by the opposite heiuisphere
in cases where the lesion is in the motor path, below the speech-
centre itself, and where the callosal fibres connecting the speech-

centre with the opposite side are untouched.
Besides the organic lesions, such as embolic softening and

hsemorrhage, which more commonly produce aphasia, functional

disturbances may cause it, such as migraine and right-sided

convulsions. Hysteria more often causes aphonia from laryngeal

failure.

HEMORRHAGE INTO THE PoNS VAROLII.

If haemorrhage takes place into the central region of the pons,

there is generally profound coma, with minutely-contracted

pupils and complete paralysis of all four limbs. Death is often

very rapid, but it may be delayed some hours or three or four

days. Sometimes the temperature rises to a great lieight before

death. If a slight haemorrhage permits of recovery, there will

probably be some degree of paralysis of the limbs, with ana?s-
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thesia, irregular facial paralysis, paralysis of the tongue and

articulation, and dysphagia.

Ilajraorrhage into the lateral region causes the forms of

paralysis already described (page 23o), and it has already been

mentioned that the conjugate deviation accompanying hjcmor-

rhage in this part is towards the paralyzed side (p. 242). If the

posterior or upper surface of the pons is involved, sugar or allni-

jnen may appear in the urine, and this secretion may be abnor-

mally abundant (polyuria). The symptoms are, in parts, the same
as those that result from htcmorrhage into the medulla oblongata,

already described, since these two jjortions of the nervous system
are continuous with one another.

II.j:morrhage into the Cerebellum.

This is of rare occurrence, and the immediate symptoms arc

often obscure. In a case of a boy aged fifteen, that came under
my notice, there was first severe pain in the head ; the next day
he was .sick and constantly throAving himself about in bed ; the
following day he l)ecame lethargic, and he died in the evening.
Abercrombie records the case of an old woman who was seized

with sudden coma and vomiting, and died after forty hours. A
clot was found in the right lobe of the cerebellum.
Presumably, the later re.sults of a hsemorrhage into the cere-

bellum should be similar to those of tumour ; but if those symp-
toms which result from increased local and general pressure in

the skull be excluded (sickness, unilateral paralysis, and optic
neuriti.s), cerebellar ataxy (p. 254) and tetanic convulsions are left

to represent the direct results of the lesion. Such symptoms
are exceedingly rare as the result of haemorrhage or softening.

EMBOLISM AND THROMBOSIS OF CEREBRAL
ARTERIES.

Pathology.—The usual cause of embolism is mitral or aortic
endocarditis ; the former is far more common. In either case
particles of fibrin are detached from the .surface of the valves,
or, in case of a contracted mitral orifice, fibrin may be depo-
sited in the dilated left auricle, and subsequently detached and
carried into the cerebral vessels. The middle cerebral artery
is more often obstructed than others, but the statement of most
writers that the left is much more often plugged than the right
is doubted by Fagge, who found in twenty-one cases, taken with-
out selection, that the right artery was plugged in ten, the left
only in eleven.

Throynhosis is most freiiuently caused by disease of the vessel
wall, .such as atheroma, by which the surface is roughened,
and fibrin is conseciuently deposited. Syphilitic disease of the
arteries produces considerable narrowing of their channels, and
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also invites thrombosis. In addition, thrombosis may occur from
several conditions weakening the cii'ciilation, such as those
resulting from enteric fever, typhus, cancer, phthisis, and other
severe illnesses.

Embolism and thrombosis, by obstructing the circulation of the
l)lood, alike lead to softeninf/ of the districts of the brain which
the vessels supply, unless the vascular supply is maintained hy
means of anastomoses. These are not abundant in the case of
the cerebral vessels, and indeed the vessels going to the central
ganglia are really terminal vessels, while those going to the
cortex of the bram do anastomose more or less. At least, this
is true of the distribution of the middle cerebral artery, the vessel
most often obstructed. A part of the brain in which softening
has taken place has generally lost the smooth, glistening surface
of a normal brain section, is more opaque, or gray, or speckled ;

it breaks down readily under a stream of water ; or it is milky,
or diffluent. It shows under the microscope drops of myelm,
portions of nerve-fibres, gi'anule-corpuscles, and free fat-globules.

It sometimes has a yellowish or l)rownish colour from blood-
pigment ; or minute extravasations may be present in cases of

sudden olistruction, and a form of red softening results. In cases
of rapid death after embolism, the brain substance may look
perfectly healthy, as there has not l)een time for any changes
visible to the naked eye to take place. Occasionally an embolus
sets up inflammatory changes in its neighbourhood ; sometmies
its leads to aneurysm, which may afterwards rupture. Earely
actual infarcts are formed. The later stages of softenmg consist

in the absorption of the disintegrated tissue, and the formation of

a cyst
;
or, if the softening is small, a cicatrix may be produced.

Symptoms.—The symptoms of emholism are often precisely

the same as those of hajmorrhage. Obstruction of a large vessel

will cause sudden loss of consciousness, and death may take place

soon after. In other cases, coma comes on more gradually, and
may be preceded by pain in the head. Wlien the patient conies

out of his coma, he is often found to be paralyzed on one side,

and if the paralysis is on the right side, aphasia may be present.

Since the softening occurs only in the areas supplied by the vessel

beyond the seat of obstruction, the symptoms are more likely to

correspond with the distribution of the artery than in hsemor-

rhage, where the extravasated lilood ploughs up the brain with

little discrimuiation. If the middle cerebral be obstructed near

its origin, there will be hemiplegia of the opposite side ; and if

the lesion is on the left side, aphasia also, since this artery

supplies the internal capsule, Broca's convolution, the greater

part of the motor area of the cortex, the first and second

temporal convolutions, and the angular gyrus. Terhaps more

often than in hamiorrhage, embolism leads to sudden hemiplegia

without loss of consciousness.

Thrombosis is usually less rapid in its effects, though the same
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results—apoplexy and hemiplegia—may occur ;
but sometimes a

sudden coma occurs, indistinguishable from that of haemorrhage.

There may be premonitory symptoms—headache, dizziness, loss

of memory, viith numbness or formication of an arm or leg, or of

one side of the body. Senile forms of disease are frequently of

this nature. The symptoms are aggravated from time to time

by fresh lesions, and they are often accompanied by dementia.

Diagnosis of Cerebral Vascular Lesions.—This may be

divided into two heads—tlie diagnosis of apoplexy from other

conditions simulating it, and the diagnosis from one another of

the different causes of apoplexy or hemiplegia.

(1) In the former, the history is of great importance. Cases of

coma occm-ring in the course of severe illnesses may be readily

excluded : it is coma coming suddenly or rapidly which may be
confounded with apoplexy. Dr. Fagge points out that 2>!/^mia

may occasionally be accompjinied by a sudden coma closely

resembling it. More commonly the conditions to be discrimi-

nated are coma from injury, poisoning hy opium, alcoholic

poisoning, lu'semia, and epilepsy.

Cases t)f hijuri/, in tlie absence of history, may present the
greatest diificulties, as even with the external evidence of injury,

it may remain uncertain whether the patient has fallen as a
result of apoplexy, or has injured his brain in conse(|uence of

the fall. Even after death the ((uestion may l)e insoluble. The
position of a scalp wound in relation to the weaker side, if

paralysis can be recognized, may sometimes helj) ; and the age
of the patient, or other circumstances of his bodily health, may
render a spontaneous lesion of the brain more or less likely.

Opium-poisonitiff is generally distinguished by the minutely
contracted pupils, the slow pulse, and slow respiration ; but it

may be closely simulated by apoplexy of the pons Varolii.
Evidences of unilateral lesion, such as gi'eater flaccidity or
rigidity of limbs on one side, or une(iual pupils, are in favour
of apoplexy, in spite of the statements of friends that they
suspect poison to have been taken.
The same may be said of alcoholic jmisoning. The condition

is one of profound coma, without any one-sided symptoms.
Evidence of alcohol may, of course, be obtained from the breath,
or fi'om the stomach by means of emetics or the stomach-pumj).
But a i)atient may have drunk freely or sufficiently just before
an apoplectic attack, or if tlie attack has come on gradually he
may have taken a glass of si)irits as treatment. If a very large
quantity of alcohol has been recently taken it may be detected
in the urine by the occurrence of an emerald green colour on
the addition of chromic acid solution. This is made by dissolving
1 part of potassium bichromate in 300 parts by weiglit of strong
sulphuric acid; and 1 drop of this is added to lo minims of the
urine. But this again does not exclude the possibility of
apoplexy, all the more as those who are free drinkers are. on
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the whole, more liable to disease of the vessels and cerebral
hajmorrhago.

Ufijemia is probably always accompanied by albuminuria;
but the detection of albumen in the urine does not exclude
cerebral hfemorrhage

: for, firstly, ha;morrhagc, as has been said,
occurs often in those who have granular kidneys

;
and, secondly,

hrDinorrhage may itself produce albuminuria in those who have
healthy kidneys. In urtemia sometimes the coma is less pro-
found, the patients are more easily roused for a time by shouting,
to relapse again into coma. There is no paralytic weakness, no
vasomotor disturbance, and no flush of congestion, such as occurs
in some cases of apoplexy. Ur. Addison called attention to the
hissing nature of the stertor. General convulsions alternating
with the coma, or a previous sudden amaurosis, are in favour
of ur£emia.

Epilepsy is sometimes followed by coma, which is more like
natural sleep than that of apoplexy; the patients are more
easily roused, and there are no unilateral symptoms. Early age
would be opposed to apoplexy. On the other hand a gradual
onset excludes epilepsy. Occasionally hysterical patients will
lie unconscious for long periods, but the cases are generally
distinguished by other characteristic symptoms.

It should be noted that other organic diseases of the brain,
such as tumour and menitu/itis, may rapidly terminate in coma,
but the history will generally l)e sufficient.

(2) In the diagnosis of the causes of apoplexy, one has to con-
sider the nature of the attack and the associated condition of the
patient. It will have been seen that the nature of the attack
often gives but little help. Ilfcmorrhage, embolism, and throm-
bosis may all give rise to sudden or rapid coma. The more
severe and prolonged the coma the gi-eater the probability of

hajmorrhage ; whereas a pronoimced hemiplegia occurring with-
out coma, or with very transient unconsciousness, is more likely to

be due to embolism. Age is in favour of hjemorrhage, and youth
almost excludes it unless it results from a preceding embolism.
The associated conditions of htemorrhage are albuminuria and
other evidences of renal disease, or arterial degeneration, hyper-
trophied heart, tense and rigid or thickened arteries, and arcus

senilis. Senile changes in the arteries may also be recognized

in many cases of thrombosis. In emliolism there is generally

a mitral or aortic murmur, or some evidence of dilatation of the

left cavities of the heart, which serves as a source of the embolus

;

or there may be signs of embplism in other parts of the body,

such as enlargement or tenderness of the spleen, blood in the

urine, the characteristic appearances in the retina, or obstruction

of artery in one of the limbs.

Prognosis.—This is generally unfavourable in proportion to

the extent or severity of the first symptoms. Tliat apoplexy

is often fatal is well known, and death may take place at
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different intervals after the onset. The cases are grave m
Avhich the coma is profound, with much stertor, flushed or

congested face, full bounding pulse, and complete relaxation of

all the limbs.

If, after recovery from the first coma, headache continues, and

the patient again becomes drowsy, the result is likely to be

serious, and prol)al)ly inflammatory changes are taking place

about the clot, or in the area of softening. Complete hemiplegia

generally gets well but slowly, and is often permanent, the

])aralysis being accompanied by contractures. In slighter cases

tlic patients recover in a few days or weeks.

Treatment.—In an attack of apoplexy, the patient should be

placed ill bed, or at least in the recumbent i)osition, with the

head and shoulders slightly raised. An ice-bag should be applied

to the head. If the bowels are known to be confined, or not

recently opened, a drop of croton oil, or a few grains of calomel

may be placed on the tongue, or an enema of castor oil or

turpentine may be administered. If the coma continues the

catheter may be required to empty the bladder. "S'enesection

is rarely carried out now, and is not desirable, though formerly

it was the universal practice. By some writers it is considered

justifiable where there are signs of high arterial tension, with
deep congestion of the face, strong pulsation of the carotids,

and full slow pulse ; and Dr. Fagge suggests that it may be
right in cases of ingravescent apoplexy, when, after the first

shock or collapse, the circulation is beginning to re-establish

itself, and thus a second hremorrhage may possibly be avoided.
Occasionally rapid improvement under the use of bleeding, or of

leeches applied to the temple has been seen, but the natiu-e of

such cases must be doulitful. If a case can be at once recog-
nized as due to embolism or thrombosis, venesection has no i>lace.

The beneficial effect of local irritation, by blisters or mustard
pla.sters to the neck, or calves of the legs, is extremely doubtful.
In later stages, contmued pain in the head re(iuires the api)lica-

tion of ice, the patient should 1)0 carefully nursed to prevent
the formation of bedsores, and a water-bed may be re(|uired.

If hemiplegia occur without loss of consciousness, the patient
should lie kei)t ((uiet in lied, the bowels should be attended to,

and a light diet of fi.sh, milk, custard puddings, &c., should be
enforced for some days or weeks. Neither here, nor in the cases
beginning with coma, can the treatment of the paralysis be
entered upon until all evidences of active mischief in the lirain
have subsided. Generally after six weeks or two months the
paralyzed limbs may be gently faradized, but if headache, dizzi-
ness, or other uni)leasant sensations are caused by this treatment,
it must be delayed yet longer. As the muscles contract to
faradism, this form of electricity may be employed, with the
ol)ject of maintaining the muscles in the highest state of
efficiency possible to them under the circumstances. If con-
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tractures show themselves, passive movement's, frictions, and
faradization of the antagonists of the conti-acting nuiscleK should
be employed. The possibility of a second attack should always
1)0 remembered, and the patient should liave always a light
simple diet, should avoid alcohol ui excess, take only moderate
exercise, and keep from business or other mental worry a.s much
as possible.

Ivfantile Ilemijylegta.—Some special features of hemiplegia
occurring in children are described under the head of Polio-
encephalitis (p. 258).

TUMOURS OF THE BRAIN.
Tumours are much more frequent in the brain than in the
spinal cord ; for the most part the same kinds are found in both
organs. The most important brain-tumour is (flmnn, which
consists of an overgi'owth of the connective tissue, or neurof/Ua,
of the brain. It may reach a diameter of two or three inches,
is ovoid or globular in outline, and infiltrates the tissue of the
brain in such a way that the divisions into gray and white
matter are often jjerfectly apparent in their normal relations,

though perhaps separated from one another, or as it were
enlarged. The tumour is thus ncn'er enca]isuled, but gradually
shades oil into the surrounding normal tissue. Under the micro-
scope it consists of small cells, and of line fibres forming a looser or

denser network. In some cases it can be seen that the fibres are
delicate processes connected with the cells. Gliomata are very
lial)le to haemorrhage in their interior from rupture of vessels.

Sometimes the cells are of larger size, or the fibres less abundant,
and tlius they come more and more to resemble a sarcomatous
tumour. The term glio-sarcoma is often used for these forms.

Scircomn itself also occurs in the brain, often growing from the

membranes, or from the bone and passing through the membranes
to the brain. It may be a primary tumour, but is often secon-

dary to growtlis in other parts of the body, and is then frecjuently

multiple.

Carcmoina is less freipient, and is nearly always secondary.

Myxoma and fibroma are rare.

Cysts occasionally occur, sometimes obviously as a result of

a soft tumour breaking down in the centre ; at others consisting

of a simple membrane containing serous fluid, without any trace

of a previous new growth. These have lieen found in the

cerebellum.
Psammoma is a peculiar tumour, which grows from the mem-

branes, and consists of fibrous tissue, with embedded particles of

calcareous matter. Cholef^teatoma, or pearl tumour, is another

rare variety, which grows from the pia mater of the base of the

brain ; it is hard, shining like mother-of-pearl, non-vascular, and

it consists of horny epidermic cells arranged in concentric layers.
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and enclosed in a fibrous capsule. Lipoma, angioma, and melanoma
have also occurred.

Trihercle occurs in two forms in connexion with brain : firstly,

in the form of minute tubercles in the memliranes, in association

with meningitis; secondly, as large masses in the brain sub-
stance, ranging from one-third of an inch to two or three inches
in diameter. These are globular in shape, consist of bright yellow
caseous material, boimded by an outer narrow zone of a pinkish-
gray colour, while the adjacent brain tissue is either normal, or
slightly softened, with granule corpuscles visible under the micro-
scope. The tubercular masses can be easily detached from their
bed. The gray edge of the tumour consists of cells resembling
those of gray tubercle ; the centre of the caseous portion may
be softened into fluid or may be calcareous. These tubercular
tumours are foimd in all parts of the brain, often in the cere-
bellum. They are sometimes multiple, and not unfrequently
accompany tubercular meningitis.

Syphilitic Gumma.—This form of tumour gi'ows commonly on
the surface of the brain, at first in the pia mater, and subse-
quently invades the substance of the brain, and contracts adhe-
sions to the dura mater, so that the brain substance and the two
membranes are matted together. The tumour is irregular in
shape, pinkish-red on section in the outer parts, yellowish and
caseous in the centre. Sometimes syphilis causes a localized and
yet diffuse meningitis, without the formation of a definite gum-
matous tumour ; and this is especially liable to occur at the base
of the brain. ,

Pff/rmYes.—These rarely reach the cerebrum. A hydatid cyst
(echinococcus) may grow in the hemisphere, and produce all the
symptoms of tumour. The cysticercus cellidosse has been seen in
the membrane and in the ventricles.
etiology.—This must depend to a large extent upon the

nature of the tumour. Some, as already stated, are secondary to
new growths elsewliere. Tubercular tumours often occur in
association with caseous changes in the bronchial or other glands.
Syphilitic lesions are always tertiary, and never in connexion
with the congenital form of the disease.
Males are more often the subjects of cerebral tumour than

females
;
and the most striking fact about the age is that

tiibercular tumours are much more common in children l)r
-tagge noted that in tumours of the hemispheres the patients
were mostly above thirty, while in tumours of the base they
were mostly below that age. In a good many instances the symp-
toms have been attributed to a fall or a blow upon the head.
Local Effects.—In the immediate neighbourhood of a tumour

the bram substance is frequently affected, either by red or whitesoftenmg or by the yellow discoloration, which has been called
yello^v softening If the tumour is a large one the corresponding
hemi.sphere of the bram is enlarged, and the convolutions arl
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flattened. Even the cranial bones may be thinned 1)y compres-
sion, so that tlioy may be indented by the finger ; this condition
is known as crnniotabes. Tumours in the middle lobe of the
cerebellum or in the posterior lobes of tlie brain arc frequently
accom])anied by ventricular distension or hydroccplialus, -which is
attributed to compression of the veins of Galen hy the tumour.
Symptoms.—Tliese are (1) general, and (2) locnliziny ov focal.

The former are present in the majority of cases and depend
probal)ly upon the increased intracranial pressure which any
addition to the contents must cause ; the latter are those, Avhidi
vary with the position of the tumour, and may serve to indicate
its exact position.

General Symptoim.—Headache is usually present, is often very
severe indeed, and may be constant ; but sometimes diminishes
or disappears for a time. It may be felt all over the head, or
it is limited to one region, and may serve as a localizing symp-
tom. Thus there is generally occipital headache in cerebellar
tumour, and, in a case recently under my care, a tumour of the
right superior temporal convolution was accompanied by intense
pain above the right ear.

Vomiting is also a frequent and sometimes early symptom,
and often leads to a wrong diagnosis of gastric disease. In
its most characteristic form the food is regurgitated without
pain or effort or nausea, immediately it is put into the
stomach, but nausea and strainmg sometimes occur in purely
cerebral vomiting.

0/;^tc veuritift, an inflammation of the optic disc, occurs in the
large majority of cases of cerel)ral tumour, and is independent of

the position of the tumour. It is almost invariably double, but
occasionally one eye has alone been affected, namely, that on
the side of the lesion ; or one has been much more affected than
the other. The terms " choked disc," ischajmia of the disc,

congestion of tlie disc, refer to a distinction which was made
between the condition found in tumoiu* of the brain, and that

following upon meningitis. The latter was tiiought to be an

infiammation of the optic nerve, spreading downwards from tlie

brain to the optic disc, the former to be venous congestion from
interference witli the return of blood through tlie vena centralis

retina? and the cavernous sinus. Several theories were pro-

poimded to explain the congestion : Von Griife thought tliat the

sclerotic ring of fibrous tissue intensified the congestion wliich

followed compression of the cavernous sinus. Another view attri-

buted the congestion to compression of the optic nerve near the

retina by fluid poured out into the sheath around tlie nerve ;
and

such fluid is certainly often present.

But further observations show that there is no sufficient

difference between the condition of the optic disc in the two

cases; and further, that the optic nerve i)resents evidence of

inflammation in cases of neuritis from cerebral tumour, for which
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cases, therefore, it is l)est, in every way, to use the term optic

neuritis.

It has ah*eady been noted that patients with optic neuritis can

often see quite distinctly, can read small print, see things at a

distance, or at most have some diminution of the visual tield at

its periphery. Hence it is necessary that this symptom should

be looked foi", and an oplithalmoscopic examination should be

made in any case where other symptoms suggest the possibility

of cerebral tumour, even though the patient should state that he
sees perfectly Avell.

After optic neuritis has existed some months, a condition of

atrophy supervenes from contraction of the fibrous tissue of the

nerve. Vision is generally diminished, but is not always lo.st in

l)roportion to the apparent atrophy ; the pupils are generally

dilated and sluggish or inactive to light.

Convulsions are not so frequent as the symptoms already men-
tioned, and they are very irregular in their occurrence in the
cases attended by them ; thus there may be only two or three in

the whole course of the illness, or they may be l)oth numerous
and frequent. Sometimes they are general and epileptiform in

character; at others, they are limited to one or other region, and
may then acquire a more localizing value.

Amongst other general .symptoms are mental changes; the
patient may be dull, apathetic, forgetful, sleepy, carele.s.s, or
untidy. Vertigo sometimes occurs. The pulse may be unusually
slow. The nutrition may be unalTected, and the patient may
even grow fat ; more often, especially towards the end, flesh and
.strength are both lest. Constipation is common in cerebral
tumour.

Localizing or Focal Sy}npto7ns.—These may be absent, as in
some tumours growing in the cerebral hemispheres. It is

scarcely necessary to enumerate all the symptoms or combi-
nations of symptoms which may occur. Tumom-s which com-
press nerves or destroy nerve-centres will cause a cessation of
their functions—paralysis in the case of motor nerves, and pain
or anaesthesia in the case of sensory nerves {see Lesions of Special
Kerves, p. 15o et seq.). A tumour of the base is commonly
accompanied by paralysis of the third, fourth, fifth, or sixth
nerve ; if it extends to the pons, the seventh, eighth, or ninth
nerve may be involved. Tumours in the lower or outer parts
of the hemispheres may implicate the motor tract and cause
hemiplegia, which generally differs from the hemiplegia due to
haemorrhage or embolLsm in coming on cpiite gradually. Spasm,
either tonic or clonic, also results from implication of' the motor
tract by tumours.
Tumours (and other lesions) in the cortical motor centres lead

to localized convulsions {mo7ios])asm), or to convulsions begin-
ning always in one part. In these last cases, according to the
severity of the temporary disturbance in the part, there may lie
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a twitching, say, of the hand alone, or of the hand and arm, or
of all the muscles of the body, and when the convulsions are
extensive, consciousness is generally lost. The convulsions are
sometimes followed by temporary paralysis in the part in which
the sj)asm begins. Post-mortem results have shown that con-
vulsions beginning in the leg, arm, or face, respectively, are fre-

quently due to lesions of the corresponding regions of the motor
area, namely, for the leg, the upper part, for the arm, the middle
part, and for the face, the lower part of the central convolutions.
Growths in the cerebellum, so long as they are confined to one

or other hemisphere, may present no symjitoms ; but if of large
size they may extend forward so as to reach the pons, and
involve the seventh nerve, or press downwards upon the iiyramids
of the medulla oblongata, and thus produce some weakness of the
arm and leg on the opposite side. But a tumour in the middle
lobe of the cerebellum produces some characteristic symptoms

—

ataxy, vertigo, oscillation of the eyeballs, retraction of the head,
or tetaniform convulsions. Ataxy and vertigo are the most com-
mon, and may be among the first symptoms.
The ataxy of cerebellar disease is different from that which

forms the characteristic feature of tabes dorsalis or locomotor

ataxy. The gait is reeling or staggering, like that of a drunken
man ; the patient sways from side to side, readily over-balances

himself, crosses liis legs to regain liis equilibrium, and often falls

in the attempt.
Experiments have shown a close relation between the parts of

the cerebellum injured, and movements of the body or eyes in

particular directions ; for instance, lesion of the anterior part of

the middle lobe causes a tendency to fall forwards ; lesion of the

posterior part, a tendency to fall backwards ; lesion of the middle

peduncle causes lateral movements or movements of rotation, and

the eyes are moved upwards, domiwards, to the right, or to the

left, according to the different points selected for stinmlation. But

in slowly-growing tumours it is not always possible to recognize

similar effects, as they are probably counteracted by cerebral

influence ; but if such occur, they may help to indicate the posi-

tion of the lesion. Two other occasional effects of cerebellar

tumour should be mentioned ; one is a peculiar slow tremor of

the muscles of the trunks and limbs, which has a certain resem-

blance to that of disseminated sclerosis ; and the other, the

globular enlargement of the head, which is due to ventricular

distension, and is therefore not pecuUar to, but frequently occurs

in, cerebellar tumour.
Duration.—Intra-cranial tumours usually last from six months

to two years, occasionally longer. Death takes place sometimes

by exhaustion with vomiting, emaciation, and bed-sores
;
at others

from hjemorrhage into the tumour, if it be a glioma ;
at others,

again, from intercurrent pneumonia. Tubercular tumours may

end in a fatal tubercular meningitis. Not unfrequently death
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takes place suddenly and quietly by failui-c of the respiration,

Avhile the heart continues to beat for some little time afterwards.

In cases dying slowly the abdomen retracts, tache. ccrebrale may
be obtained, the breathing may accjuire the Cheyne-Stokes cha-

racter ; and the picture closely resembles that of meningitis.

Diagnosis.—The clinical symptoms above given will mostly

serve to distinguish tumours of the brain. If headache and

vomiting suggest gastric disease, the ophthalmoscope may prevent

a serious error, or a careful examination may reveal uncertain

gait or some slight paralysis. Double optic neuritis alone cannot

now be regarded as conclusive evidence of a cerebral lesion,

much less of tumour, as it may occur in anjcmia, in meningitis,

and in connexion Avith disease of the ear ; but it is of gi-eat

value in association with other symptoms, and at least it excludes

haemorrhage and embolism, in which it rarely occurs. Optic

neuritis of one eye generally means disease in the correspond-

ing orlut. Chronic meninf/itis may be very difficult to distinguish

from tumour, but acute mcnijiyitis is too rajjid in its course, and
is generally accompanied by fever ; the long history will serve to

distinguish the case of tumour in its last stages. Renal disease

may simulate cerebral tumour in the headache, vomiting, and
affection of sight ; and even the ophthalmoscojie may not at once
clear up the case, since the optic disc is iniiamed in albuminuric
retinitis

;
and, on the other hand, oi)tic neuritis from cerebral

tumour is sometimes accompanied by retinal changes (brilliant

white si)ots) precisely like those common in albuminuric retinitis.

Albumen in the urine of course speaks for renal disease, but
does not exclude a coexisting brain tumour ; a constant localized

pain, any local nerve-symptoms, and pronounced double optic

H neuritis, without further retinal changes, are in favour of cerebral
tumour. As to the nature of the tumour, the frequency of

tubercular tumours in children should be rememl^ered, and
the liability of gummata to occur on the surface. Cases with
irregular paralysis of many cranial nerves are often syphilitic.

Dr. Hughlings-.Tackson has said that convulsions beginning
unilaterally, associated with double optic neuritis, are generally
syphilitic. This is an expression of the fact that gumma
may occur on the surface in the cortical area, and, like other
intracranial troubles, leads to optic neuritis.

Prognosis.—This is very unfavourable. Only syphilitic ca.ses

give any hope of improvement, and they freciuently relapse again
and again

;
they may indeed be fatal under the mo.st vigorous

treatment. It is probaljle that tubercles sometimes become
I arrested in their growth, or calcify. Dr. Fagge records the
i case of a boy in whom temporary recovery took place, and a
I calcareous mass was found in a region corresponding to the

\

symptoms
; but he died, nevertheless, Avith cerebral symptoms.

The case of another boy formerly in Guy's Hospital is possibly an
i instance. At the age of seven he had staggering gait, occasional

I

!
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fits, optic neuritis, and an enlarging head. After six or nine
months the symptoms ])rogressed no further; and I saw him
years later, with a large head, imsteady gait, white atrophy of
the discs, and vision so defective that he could only read on
placing the book within a few inches of his eyes. But mch
instances are exceedingly rare.

Treatment. —In cases olwiously syi)hilitic, i)otassium iodide
should be given in doses of 10 to 30 grains three times daily, or
even more, combined with mercurial inunction, and the internal
use of mercury perchloride (60 to 80 minims of the liipior three
times daily). Even in cases where a syphilitic origin is less cer-
tain, the iodide may be tried, since no other drug can be said to
have any influence. Tubercles may presumably be benefited by
cod-liver oil, sea air, and other hygienic measures. Arsenic has
been also recommended. Within recent years it has become
possible to consider whether surgery may be called in to remove
intra-cranial growths. Dr. Hale White has sho^ra (" Guy's
Hospital Reports," 1885-86) that only a small proportion of

cerebral tumours are in a position to be reached by surgery,

but occasionally the symptoms point unmistakably to a growth
on the surface of the brain, at a point, for instance, in the

cortical motor area which is accessible to the trephine.

The danger is that the tumour may reach beyond the area

indicated by positive symptoms.
Besides the du-ect treatment of the tumour in cases suited for

it, we may have to relieve symptoms. We may treat headaches

by ice to the head, potassium bromide, or small doses of morphia

;

and sickness, by effervescing salines, and tincture of iodme in

2 or 3-minim doses. In later stages careful nursing becomes
necessary.

ENCEPHALITIS.

There is some difference of opinion as to what changes of the

bram may properly be included in the term encephalitis, or

inflammation of the brain. The white softening which takes

place about blood-clots and tumom-s has l)een already mentioned.

It partakes, to a certam extent, of the nature of inflammation, in

the destruction of the nerve-fibres and the formation of granule-

corpuscles ; but as a similar condition results from embolism, and

consequent local anfcmia of the brain, it is more reasonable to

regard it as a degeneration or necrosis of the tissue, arising, in

the case of tumours or hajmorrhagc, as a result of pressure.

Yellow and red softening are described by some as the saine

degenerative process, accompanied by more or less extravasation

of blood. Yellow softening is, however, often only a condition of

simple oedema witli transudation of blood-pigment.

lle<l softening also, as already stated, may be a i-esult of embol-

ism, when the tension of the cerebral circulation fills the vessels
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which liavc been cut off from their connexion with the heart

;

but in other cases red softening appears to be a really inflam-

matory change. The affected part of the brain is swollen, the

convolutions are broader, the gray matter of a deep purple colour,

the white matter pink or red, and there are numerous ecchy-

moses. The microscope shows dilated vessels and extravasated

white and red corpuscles. This change also may arise in the

neighl)ourhood of a tumour or blood-clot, and in the brain

adjacent to inflamed membranes. Injury is also a cause of it ; but

how far it may arise spontaneously, independently of the above-

mentioned local causes, is matter of doubt ; and especially it must
be remembered that a condition very similar may be brought
about by a vascular new gi'owth.

Induration or Sclerosis.—Cases of diffuse sclerosis or induration

of the brain occasionally occur, which are probably of chronic

inflammatory origin. Dr. Wilks has described some cases of the

kind ("Guy's Hospital Keport," a'oI. xxii., 1877). In one the

convolutions wei'e flattened and compressed. On section, the white
matter was firm, hard, gray in colour, and encroached on the
gray matter, pushing the convolutions away from one another.

In another there wa.s meningo-cereliritis, and the brain substance
was tougher than normal. In a third case the membranes were
also inflamed; the left hemisphere jjresented some red softening,

but the right was hard, and brick-red in colour, and the convolu-
tions, swollen to twice their size, were scarcely distinguishable from
the medullary matter. Under the microscope the tissue showed
an " absence of anything like nerve structures, and appeared to
consist mostly of vessels and a dimly fibrillated .substance." The

I case of a child, aged eighteen months, which died at C4uy's Hos-
pital, is recorded by Dr. Fagge :—The brain was distinctly indu-
rated, the white matter was of a yellowish colour, the gray matter
appeared normal, but the pia mater was firmly adherent. The
only histological change noted was a .slight excess in the cells of

I the neuroglia. In other cases atroi)hy of nerve-fibres and increase
of the neuroglia are described.

Disseminated or multiple sclerosis of the brain is associated with
a similar change in the spinal cord {see p. 263).
Symptoms.—Local encei)halitis or softening may be expected

to present symptoms in accordance with its position in the brain.
"Where the changes occur aroimd pre-existing disease, the symp-
toms may only appear as an extension or aggravation of those
due to the primary lesion. The increased headache or relapse

(' of coma, which sometimes occurs after partial recovery from an
I

attack of apoplexy, may be sometimes due to these changes.
i Cases of more general encephalitis, as Dr. Wilks pointed out,
I have, as a rule, no symptoms of irritation, such as intense pain.
% delirium, or convulsions

;
but, on the other hand, the functions

of the brain are in abeyance, the patient becomes droAvsy or
|i unconscious, with, perhaps, ill-defined paralysis of one or other side
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of tlie I)(i(ly. Ill tlie early stages there may be stupidity, inability
t(i speak, iiuiifference to food, loss of sight, hearing, or memory,
or tingling and pain in the extremities. But as meningitis was
present in some of these cases, we might expect sometimes to

have symptoms of irritation, unless the meninges are always
affected secondarily.

Polio-encephalitis; Porencephnh(s.— ^n<\QV the first of these
names, meaning inflammation of the gray matter of the brain,

some m'iters place certain forms of hemiplegia in children.

Infantile HEMiPLEaiA.

This may be congenital, but is more often acquired in the first

few years of life. The congenital cases, and those in which the
symptoms are first noticed within a few months, are probably
due to difficult labour, at least in many instances ; and some-
times the forceps may be indirectly responsible (birth palsies)

Acquu'ed cases are no doubt often due to embolic processes, in

association with acute illnesses, like scarlatina, measles, and
small-pox. Either during such illnesses, or dm'ing convales-

cence from the same, or after a" fright, or spontaneously,

cliildi'en are seized with convulsions and more or less coma, and
on recovery are foimd to be i^aralyzed on one side of the body.

The paralysis frequently recovers up to a certain point, when
some muscles become rigid and others become the subjects of

irregular and invohmtary movements (athetosis or post-hemi-

plegic chorea, see p. 241). These are most marked in the arm,

which is flexed at the elbow, with the hand dropped, and the

fingers and thumb twisting and writlung about. The leg of the

same side is stiff, with slight flexion of the knee, and talipes

e(iuino-varus, the fendo Achillis rigid, and the toes moving about

in a purposeless manner. The gait is limpmg, and the pelvis is

tilted to give room for the swing of the stiff leg. As the child

grows, the affected limbs do not keep pace with the others, and

the arm may be found years after to be one and a half or two

inches shorter than its fellow, wliile the hand is narrower and

altogether more delicate in form. The legs show similar but less

marked differences. The muscles of the affected ami and leg

may be less bulky than those of the opposite side, but are never

decidedly wasted; and there is no diminution of the electrical

reactions or reflexes. Sometimes the muscles are extraordinarily

hypertrophied, probably froni the constant involuntary contrac-

tions. In some cases concisions occur in the paralyzed limbs;

in others the patients are dull, stupid, or idiotic ; but in others,

again, the mental condition is perfectly normal.

The morbid appearances in cases of this kind are not ([uite

uniform. In some tliere have been found lesions of the con-

volutions, resulting in considerable loss of substance, and de-

pression on the surface of the brain, which may, presumably,
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have arisen from an inflanuuation of the gray matter. This con-

dition has been called porencephalus. In other cases, as in one

under my care some years ago, a lesion of the central parts of

the hrain is found. But in nearly all cases commencing in infancy

and early childhood, and lasting some years, the brain is found,

to be much smaller on the side of the lesion, the atrophy affecting

the crus, pons Varolii, and spinal cord on the same side, while

the cerebellum is smaller on the -opposite side. Secondary
descending degeneration occurs, but is not invariably present:

it was absent in my own case. Pi'obably this atrophy is only a

secondary change, whether the previous lesion is situate in the
centre or on the surface. It would seem that when a lesion of

the brain takes place in an infant, it is the undeveloped condi-
tion of this organ and of other iiarts which in some way deter-
mines a course of events, different from what hapi)ens in adults.

It might be described under atrophy, or unilateral atrophy, of the
brain, but it is doulitful whether tlie atroi)hy is the cause of the
symptoms rather than the lesion, which obviously precedes it.

Infantile spastic hemiplegia is a name that describes it from the
clinical side.

Diagnosis.—Tliis form of paralysis, occm*ring as it does in
children, must be distinguished from infantile spinal paralysis.
Tlie hemiplegic distribution should raise a suspicion, and the
mobile spasm or athetosis, the retention of the nutrition of the
muscles, of then- electrical reactions, and of the reflexes, will
show that it is not due to a cornual lesion.

Prognosis as to recovery is very bad, but the patient's life is

not threatened, unless from accidents during fits, or from want
of nursing and care in the imbecile cases.
Treatment is of little use. Temporary benefit may seem to

follow the use of electricity, and convulsions may be diminished
by the bromides. But the paralytic condition itself remains as a
lifelong deformity and discomfort. The hindrance to gait was so
gi-eat in one case that Mr. Bavies-Colley amputated the foot, with
relief.

Infantile Spastic Paraplegia.

A spastic condition of the legs, or of both legs and one arm,
or of all four limbs together, occurring in a cliild, is much more
often congenital than when the spasm or paralysis is purely
hemiplegic. These cases are always of cerebral origin—in many
instances due to lesions at birth by difficult labour, forceps, &c.,
whereby either the motor convolutions are directly injured, or

i as shown liy autopsies, blood is effused on the surface of ' the
bram. Several names have been employed to designate these
cases, such as cerebral spastic ^wraplexjia, congenital spastic para-

1
plegia, diplegia spastica (Gee). Osier calls those cases in which
the arms are aifected bilateral spastic hemiplegia; and those in
which the legs alone are involved, S2)astic paraplegia. Gowers says
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that the arms are never perfectly free. Nothing may Ije noticed
at birth, but walking is very slowly acquired, and the legs are
observed to be gradually more stiff

;
ultimately, the condition is

much like that seen in the spastic paraplegia of adults. The
limbs are extended and rigid, there is increased knee-jerk, hut
ankle-clonus is not always to l)c obtained. Sometimes spasm of
the adductors is extreme, and the legs are crossed over one
another, in spite of which the child manages to walk—crossed-leg
progression. The arms are never so rigid as the legs ; there may
be some stiffness at the elbow-joint, or the fingers are clenched.
More often there is jerky movement, or a movement like chorea,
or mobile spasm, like that of athetosis. Convergent strabismus,
oscillation of the eyeballs (nystagmus), mental deficiency or actual
idiocy, and late power of walking are also present in many cases.
Treatment.—This is not encouraging. Practically, the patients

remain uncured, though some little improvement may be ob-
tained by massage and manipulation, and in extreme deformities
by division of tendons, and by mechanical appliances.

ABSCESS OF THE BRAIN.

etiology and Pathology.—It might be thought that red
softening, if of an inflammatory nature, would end in abscess,

and in some pyfemic cases patches of red softening have occurred
side by side with developed abscesses ; but in other cases there
is no obvious connexion between the two processes. Abscess
is rarely, if ever, a primai'y lesion. It often arises in consequence
of suppurative disease of the ear. For instance, otitis occurs

during convalescence from scarlatina, the membrana tjanpani

is perforated, and there is a discharge of pus, which may con-

tinue for months or years. Ultimately, and sometimes without
any aj^parent cause, the symptoms of cerebral abscess develope.

In some such cases, the bone forming the wall of the tympanum
is necrosed, the dura mater over it inflames or sloughs, and the

pia mater becomes adlierent ; in others, the bone may be healthy,

and the infection seems to have been carried by channels in

the bone to the interior of the skull. Even wliere the mem-
branes are directly inflamed, the abscess may not be in imme-
diate contact with them. The pus from the ear is sometimes

fcEtid, but not necessarily so. Another cause of abscess is

disease of the nasal fossfe or frontal sinuses, and any other lesion

involving the cranial bones, such as direct injury, syphilitic

caries or necrosis, or tumour of the bones.

Cerebral abscesses occur in general pysemia, and another

source for them is occasionally seen in inflammatory lesions in

the lungs, such, for instance, as phthisis, pneumonia, and bron-

chitis. It is possible here that particles of tlu'ombus are carried

from the lungs into the general circulation, and so to the brain.
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In some cases of cerebral embolism from ulcerative endocarditis

the softened tissue breaks down into a fluid indistinguishable

from pus.

The position of the abscess is determined, to a certain extent,

by its cause. Thus, if due to otitis, it is mostly in the temporal

lobe, or in the cerebellum if the mastoid cells are especially

involved. And disease of the nose may give rise to abscess in

the frontal lobes, but the rule is not universally true. Generally,

there is only a single abscess, but in pyjemia there are often

two or more, situated indiscriminately. They are, however, com-
monly located in the white matter of the hemispheres, or of

the cerebellum, and rarely in the gray matter, or at the base of

the brain. They vary in size up to one and a half or two inches

in diameter. More recent abscesses have a shreddy wall, older

ones have a definite and often thick cyst wall or capsule, com-
posed of fibrillated, if not fibrous, tissue. The pus is mostly
greenish in colour, viscid, and acid in reaction ; but in long-

standing cases it becomes more mucoid still, alkaline, and of

bright gi'een colour. Sometimes, especially when due to bone
disease, it may be extremely offensive. The brain tissue outside

the abscess may be softened. Though in many fatal eases the
abscess is found intact, it may rupture into the membranes, and
set up meningitis, or into the lateral ventricles, or it may form a
communication, through diseased bone, with the tympanum, and
discharge externally {otorrhoca cerebralis).

Symptoms.—These are often extremely obscure. The most
constant is pain, of continuous dull aching character, or more
severe, so that the patient holds his head with his hands, or bores
his head into the pillow, or ci'ies out constantly. Exacerbations
of the pain occur from time to time. The seat of the pain
often, but not always, corresponds to the position of the abscess.
Sometimes there is elevation of the temperature, sometimes
riyoi-s, either occa.sionally or following with such regularity as to
suggest ague. In a case which was almost certainly abscess of
tlie brain, there were drenching persi)irations a few days before
death. Convulsions and vomiting also occur. Optic neuritis is

much less frequently present than in cases of tumour. Altera-
tion in manner, dulness, listlessness, loss of memory, and emacia-
tion, are also sometimes observed. The common seat of the
abscess renders localizing symptoms on the part of the motor
ti-act or nerve trunks rather imcommon ; but there may be ill-

defined hemiplegia, or aphasia, or some implication of one or
more of the cranial nerves, and, in abscess of the cerebellum,
some uncertainty of gait.

The duration of the symptoms is very variable
; they may last

for months, or they may end fatally in a few weeks. Death is
often quite rapid, the patient becoming delirious, or quickly
drowsy and comatose. Respii-ation may cease before the pulse,
as in the sudden deaths fx-om cerebral tumour.
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Diagnosis.—The diagnosis of abscess of the brain is not always
easy

;
its pain may be mistaken for neuralgia, and its rigors for

ague. °

The most important factor in diagnosis is the presence of a
primary cause, and chronic dischai-ge fi-om the ear is the most
frequent of these. It must not, however, be too hastily assumed
that acute head pains and pyrexia occurring in a patient the
subject of chronic otitis are due to cerebral abscess, even though
rigors and optic neuritis be present as well.
For otitis may produce, besides abscess of the brain, sulidural

abscess or meningitis, or simple suppuration of the mastoid cells
with or without thrombosis of the adjacent veins and sinuses.
All of these are accompanied by severe head pains, and fever

;

with mastoid abscess there may also be rigors. And it is
important to remember, what has now been verified in numerous
cases, that in mastoid suppuration there is often double optic
neuritis, with an entire absence of meningitis or of abscess, as
proved by po.st-7norte})i examination, and by recovery after simply
trephining the mastoid cells. The cause is probably thrombosis
of some cerebral sinuses. This Avarning, however, applies almost
more to meningitis than to abscess, since optic neuritis is less
frequent in the latter. Suppurative meningitis—the form most
likely to be confounded with abscess, since they have a common
origin—is more rapid in its course, and is more likely to be
accompanied by paralysis and fits; the temperature is more
uniformly high, and sliivering is absent.
Prognosis.—This is very unfavourable, but not always hope-

less.

Treatment.—Where an abscess can be with certainty recog-
nized, and its locality accurately determined, there is a possibility

of evacuating the pus by surgical means. Several successful
cases, thus treated, have been recorded in recent years.

In two of the first published cases, the abscess was arrived at

by continuous exploration through the diseased bone which was
the cause of the abscess. In Dr. Gowers' case, Mr. Barker,
after finding that thorough local treatment of the tympanum
and mastoid cells, though relieving partially, still left dangerous
evidence of abscess, trephined—one inch and a cpiarter above
and the same distance behind the external meatus.
The dura mater Avas found healthy, and the abscess was

reached through half an inch of brain tissue. In Dr. Green-
field's case symptoms, especially ptosis and oculo-motor paral3'sis,

pointed to a more anterior x>Psition of the abscess, and the

trephine was applied, in front of the ear, an inch above the

zygoma, and one and a half inches behind the external angular

process. Pus was found immediately within the dura mater.

The uncertainties of diagnosis make it desirable that before

trephining, a thorough exploration and antiseptic treatment of

the tympanum and mastoid cells should be undertaken, both to
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exclude the possibility of the symptoms being entirely clue to

these parts, and also, as Mr. Barker suggests, to mmimizc the-

risk of meningitis during the longer operation. Apart from

surgical interference, the treatment of abscess of the brain must

be purely symptomatic; the relief of pain may be attempted

by local anodynes, by ice to the head, bromide of potassium,

butyl-chloral hydrate, &c. ; and large doses of quinine may be

given, in the hope of neutralizing the septic condition.

DISSEMINATED SCLEROSIS.

This disease, which is also called multiple sclerosis, and insular

sclerosis {sclerose, en plaques disseminees, Charcot), is character-

ized by the development of numerous patches of chronic inflam-

mation or sclerosis, throughout the central nervous .system. It

has been described as occurring m three forms—cerebral,

spinal, and cerebro-spinal ; but the last is by far the most
frequent. At an autopsy of such a case the surface of the spinal

cord, medulla oblongata, and pons and base of the brain presents

a number of irregular patches of pinkish-gray colour, rather

sharply outlmed, and contrasting with the natural white colour

of the medulla, pons, and crura. On section, the discoloration

is found to extend inwards so as to form deposits of a round or

oval shape, ranging in size from that of a pea to that of a hazel

nut, generally harder than the normal nervous tissue, and even
leathery, or cartilaginous ; sometimes projecting above the IcA^el

of the section, sometimes below it. Recent patches are dark
gray, older patches more yellowish-gray, and less translucent.

They affect the white matter more than the gi'ay matter ; thus in

the spinal cord the greater part of the cornua is unaffected, and
in the cerebrum they are best seen on section of the hemispheres,
which are dotted with the gray areas, and the Avails of the
lateral ventricles are often invaded. They are not frequent in

the cerebellum ; but the sclerosis may invade the olfactory bulbs,
and the spinal and cranial nerve-roots. Under the microscope
the outline of the patch or nodule is much less distinctly marked
than it appears to the naked eye. The nodule consists chiefly of

fibrous or finely fibrillated tissue, with some nuclei, granular
corpuscles, and here and there still persistent axis-cylinders,
although the majority of the nerve fibres may be entirely
destroyed. The walls of the vessels are also thickened, and
surrovmded with nuclei, or they may be in a state of fatty degene-
ration.

.Etiology.—The disease has no marked preference for one sex
over the other. It occm-s mostly in youth or middle age, and
cases are recorded of the characteristic symptoms even in
children.

Cold, mental worry, or excitement, injuries, and acute diseases
have been assigned as causes in different cases.
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Symptoms—The onset of the disease is very variable : some-
times it is quite gradual, and the patients simply notice that they
get weaker, or nervous, or tremulous. In other cases there has
been an apparently more rapid l^eginning—the knees have sud-
denly given way, or there has been sudden wealcness of one
arm and leg, which have perhaps recovered after a time ; but
weakness in all the limbs has subsequently occurred. AVhen
the disease is fully developed the following three symptoms are
nearly always prominent, and present a picture which is, on the
whole, very characteristic. They are—(1) Tremoi- of mmdes on
attempting to mote ; (2) a peculiar manner of speaking, syllabic or
scanning speech ; and (3) nystacpnus. The tremor is best observed
in the hand and arm when the patient attempts to take hold of
an object-the limb oscillates n-regularly to the right and left,
or up and down, with regard to the object aimed at, the excur-
sions from the straight line being often several inches in extent.
When the patient sits up in bed, or stands up, the body swings to
and fro, and the head undergoes a series of nodding movements

;

while in the attempt to walk the movements of the legs are
similarly misteady. When the patient is lying quiet in bed, or
sitting with the back, head, and arms supported, he is perfectly
quiet. The moveinents are more violent the greater the effort,

and the more the patient feels that he is imder the observation
of others.

In talking, every syllable is distinctly uttered in a slow,
deliberate manner and somewhat suddenly, as in the staccato

delivery of music. There is little or none of the natural slurring
of some syllables and accentuation of others. The voice is also

rather high-pitched and monotonous. It has been observed with
the laryngoscojie that the vocal cords are apt to relax in phona-
tion, and to undergo rapid changes of tension.

The 7iystagmus, or oscillation of the eyeballs, is, like the move-
ment in the limbs, only brought on by voluntary movements

—

that is, when the eyes are fixed upon an object, or when they
are much turned to one side. It is thus unlike the oscillation

seen in some cerebellar tumours, or the constant movement which
occurs in some diseases of the fimdus of the eye.

The otlier symptoms tliat may occur are — modifications of

sensation, such as numbness or formication, but rarely complete
antesthesia ; and rigidity of the lower extremities. This is pro-

nounced in some advanced cases, where it may co-exist with
actual paralysis, from the sclerosis invading nearly the whole
thickness of the cord at one spot, and thus, like a transverse

myelitis, producing paraplegia. But in earlier stages rigidity -wdth

extension and adduction of the legs may be a troublesome symp-
tom, and the gait will have a spastic character. Occasionally,

atrophy of muscles is observed, when it may be supposed

that sclerosis has invaded the gray cornua. Mostly, electric

irritability is normal
;

only in later stages reaction may be
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dirainislied, or become " degenerative," where muscular atrophy

is present.
.

The bladder, rectum, and sexual organs often retain then-

power, or there may be some impairment of the functions of the

bladder—involuntary expulsion or slight retention. There is

sometimes defect of vision, Avitli diminution of the field and

achromatopsy, and rarely complete blindness. In such cases a

partial optic atrophy has been seen. Headache and vertigo are

occasionally present. More froiiuent is some impairment of the

mental or emotional powei-s. The i)atients are especially liable

to laugh or cry without apparent reason, and the intelligence is

weakened as the disease progresses. Delusions of grandeur may
occur, and the case may ultimately assume all the characteristics

of general paralysis of the insane. In some instances, peculiar

apoplectic attacks occur. The patient is seized with headache,

giddiness, then loss of consciousness, and weakness of the arm
and leg on one side. The face is red, the pulse is frequent, and
the temperature rises to 104° or 106°. Kecovery takes place in a

day or two. Epileptiform attacks are more rare. Occasionally

the usual symptoms may be absent, and death takes place from
an apoplectic attack ; and in others, from special localization of

the patches, the various chronic spinal diseases, myelitis, silastic

paraplegia, or bulbar iiaralysis may be simulated. But it is re-

markable how constantly the three symj^toms first mentioned
are the prominent features of the case.

The disease may last several years—ten, fifteen, or twenty.
Death may take place much earlier from an ajjoplectic seizure,

or the patient may be bed-ridden for years with paraplegia, and
die from the accidents associated with that condition or from
intercurrent disease.

Pathology.—The symptoms are not at present satisfactorily

explained. The tremors have been i-eferred by some to the want
of " insulation " of the axis-cylinders in the sclerosed patches,
impulses being there irregularly transmitted. Others attribute
the symptoms to the patches which invade the pons Varolii or
the higher i)arts of the motor tracts.

Diagnosis.—This is easy when the three cardinal symptoms
are alone prominent. The tremors can scarcely be confounded
with chorea or paralysis agitans. In chorea, the movements are
more twisting, jerking, or writhing, and occur during rest. In
paralysis agitans they are regular and rhythmical, more rapid, and
less extensive

;
they occur during rest, and may, in early stages,

be stopped by voluntary effort. The oscillating nuwements
which are seen in disease of the cerebelhtm closely resemble
those of sclerosis, but the former may be distinguished by the
other evidences of local disease. It may be, as already implied,
that they have the same origin. Charcot says that chronic
cervical meningitis with cortical sclerosis may produce similar
tremors. Mercurial tre^nors resemble disseminated sclerosis in
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the movements of the hmbs, but the head and trunk are less
affected in tlie former. In particular cases there may he some
difficulty in distinguishing the disease from the chronic spinal
complaints already mentioned, especially if, as is sometimes the
case, the tremor is absent. In the early stages, patients may
be thought to be hysterical, or, on the other hand, hysteria
may simulate sclerosis.

The Prognosis is bad, and the Treatment mainly symptom-
atic. Any direct treatment would naturally be similar to that
of locomotor ataxy or chronic myelitis.

MENINGITIS.
Acute inflammation of the membranes of the brain is seen chiefly
in two forms, one suppurative, the other characterized by the pre-
sence of tubercles, tubercular meningitis. From a clinical point of
view it is perhaps preferable to describe the tubercular form first.

TUBEBCULAB MENINGITIS.

etiology.—This disease occurs at all ages, but is generally
regarded as more frequent in children than in adults; and it

certainly affects males more tlian females. So far as its causa-
tion is concerned, it is constantly associated with tubercle else-

where in the body. In numerous cases it arises in the course of

phthisis, hip-joint disease, caries of the spine, or other tubercular
or strumous complaints, and is then sometimes called secondary.

Other [priviary) cases, which are especially frequent in children
and young people, seem to arise in persons previously quite

healtliy, or at most after a few weeks' malaise ; but even in these
instances, after death, it is nearly always the case that some
other lesion is ijresent, such as caseating bronchial glands, or

miliary tuberculosis of the lungs and other viscera, or a caseous

nodule in tlie brain itself. There may be discharge from the ear,

but, if it has any relation to the disease, it is either that it indi-

cates general ill-healtli, or tliat it opens a passage for the entrance

of tubercle-bacilli.

Morbid Anatomy.—The characteristic appearances are seen

in the pia mater {lepto-meninyitis), and consist of the effusion of

lymph, and the presence of tubercles. The lymph, which is gela-

tinous, and translucent, or more opaque, and gray, or grayish

yellow, but rarely or never distinctly purulent, is contained in the

meshes of the pia mater, especially at the base of the brain, over

the optic chiasma, the diamond-shaped space behind it, and the

adjacent crura and pons. From this central point it commonly ex-

tends into the Sylvian fissure on each side, along the course of the

middle cerebral artery, where it may be very abundant. The sur-

face of the hemispheres is commonly free from lymph, or at the

most a little dull, or sticky, so that tubercular meningitis is often
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called a basal meningitis ; hut it is common to find a small patch

of lymph at the top of the cerebellum, at the anterior part. AVith

the lymph are commonly mixed tubercles, varying from mere
points up to the size of millet seeds, generally gray, and opaque,

occasionally commencing to caseate. The tubercles are especially

aliundant on the branches of the Sylvian arteries, and in the

membranes between tliem. By separating the arteries with their

branches from the brain, and floating them in water, the tubercles

may be seen as minute thickenings upon the capillary arteries.

Under the microscope the smaller tubercles present aggrega-

tions of lymphoid corpuscles in tlie perivascular sheath ; the

larger tubercles may present all the characteristic features, giant

cells, and bacilli. The relation of the inflammatory lympli to the

tubercles is very variable. There may be abundant lymi)h in the

characteristic situations, with few, if any, tubercles discoverable
;

there may be a good number of tubercles -with very little lymjih.

Occasionally cases are fatal with symptoms indistinguishable

from those of tubercular meningitis, in which tubercles are foimd
on the surface, and no evidence of meningitis. The ventricles

of the brain are commonly distended with fluid (whence the
old name, acute hydrocephalus), the convolutions are flattened

against the skull, the fornix and septum lucidum are generally
soft, and the cpendyma of the ventricles presents a gi'anular or
sanded appeai'ance.

The cranial dura mater is not usually affected, but tlie spinal

dura mater sometimes shows minute tubercles, and the lymph in

the pia mater may extend to the cervical reg:ion of the spinal cord.
In the rest of the body a general tuberculosis is not uncommon

;

the lungs may be thickly studded, and there may be tubercles in
the hver, spleen, and kidneys. With regard to both secondary
and primai'y cases the modern view is that the meninges are
infected with tubercle-bacilli fi'om a preceding tubercular deposit
in lung, kidney, bronchial gland, brain, or elsewhere ; or possibly,
in some instances, from outside.

S3rmptoms.—These will first be described as they occur in the
more common cases in children, and the differences in secondary
cases will be afterwards mentioned. There 'is often a provi-
sional stage, during which the child is out of health, restless,
loses ai^petite, gets thin, may be occasionally sick, and has consti-
pation. The illness begins more definitely by headache, or
vomiting, or perhaps a convulsion. The headaclie is severe and
continuous, with exacerbations from time to time

; the child puts
its hand to its head, and may be often crying, " Oh, my head !

"

or simply whining, or moaning, or occasionally uttering a sudden
short shriek. With this there is a moderate degree of fever, quick
pulse, excessive sensibility to light and sound, so that the child
shuts the eyes, and desires to be left alone in bed ; resents being
disturbed, and often curls itself up in bed aAvay from intruding
friends. The vomiting does not generally last long. If the ilhiess
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begins with a fit, this is not often repeated. Occasionally there
IS sciuint, and there may be diplopia quite early.

After a few days, still with sevei-e headache, there may be
slight delirium, and the patient becomes drowsy. The head is
sometimes retracted, and the neck is stiff ; the abdomen becomes
hollowed out, or retracted, the outline of the muscles being
obvious through the skin, the margins of the ribs, and the
iliac crests being prominent. For this the terms carinated and
boat-shaped are sometimes used. The pulse may be slow, and is
often irregular

;
the respirations are slow, sighing and irregular

;

the temperature is still generally high, or oscillates between
101° and 103°. A tendency to vaso-motor paralysis is seen in
the flushing of the face, and the production of patches of red-
ness whenever pressure is for a time applied. When the finger
is drawn sharply across the skm of the forehead or abdomen
a broad red line quickly appears, and may persist five minutes
or more. This condition, which is not peculiar to, but only more
marked in, meningitis, is called tache cirebmle, tache meningitique,
or cerebral streak. Even as early as this changes may often be
observed in the optic disc, which at first becomes highly vascular,
and then shows definite optic neuritis. Tubercles are quite rarely
seen in the choroid. Food is taken badly, and the bowels are
constipated.

From this pohit the case may steadily go down-hUl to a
fatal termination, Avithout any fresh symptom. The drowsiness
mcreases to coma, optic neuritis is more pronounced, the
abdomen becomes more and more hollowed, the pulse more
irregular, feebler, and generally quicker, the respiration may
take on the character of Cheyne-Stokes breathing, the tem-
perature may fall more or less rapidly, or just before death
go ujj quickly to 106° or 107°. Mucus accumulates in the bron-
chial tubes, and Avith failing pulse death takes place. But often
the last tAVO or three days are marked by local symptoms. An
arm or leg, or the arm and leg on one side, become either

I'igid or paralyzed ; or there is slight facial paralysis, or squint-

ing, or ptosis. The pupils are frequently imequal, and one or

both may be insensitive to light. Frequently this stage is

marked by convulsions, and these may recur scA^eral tiines

before death. With the development of these symptoms coma
becomes more profound, and death takes place as above shoAvn,

or the patient is asphyxiated in a convulsion.

The duration of the illness varies betAveen ten days and three
Aveeks from the beginning of the pronomiced symptoms ; but
occasionally it may be four, five, or six Aveeks. The above course

of the disease has been diAaded into three stages—a stage of

irritation, one of compression, and the last, a paralytic stage. But
it is not ahvays easy to distinguish betAveen them, and in some
cases the more tjqiical symptoms may be very little marked,
coma alone being prominent.
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In secondary tubercular meningitis the symptoms are often

much more rapidly developed, and more insidious. They may,

of course, be masked by those of the disease already exi.sting.

The patient may, with very little warning, become delirious, or

have paralysis of a limb or the face, or have a fit, quickly

becoming comatose, and dying within a few days.

Diagnosis.—This is sometimes comparatively easy ; at others

difficult or impos.sible until quite late in the illness. The fact of

meningitis is to be suspected when decided head .symptoms are

accompanied by fever ; but with headache alone the diagnosis

can rarely be conclusive. In young chikb*en, for in.stance, otitis

may cause severe headache and moaning, vomiting, photophobia,

and the desire to lie undisturbed. A careful examination may
reveal that the pain is more or less localized, or that tlie ear or

mastoid process is tender. Evteric fever may for some days

simulate meningitis in the headache, drowsiness, and fever ; but

in enteric, headache rarely persists after the tenth day, and gene-

rally by that time the characteristic loose yelloAv stools, or the rose

spots on a full abdomen, will decide the diagnosis, which will be
confirmed, as the case goes on, by the entire absence of convulsion,

rigidity, or paralysis. The mistake is sometimes made in the

other direction, cases of meningitis, without any prominent head-

ache, but with flu.shed face, delirium, and pyi-exia being regarded
as enteric fever. The most useful indications here are the irre-

gular pulse, sighing or irregular respiration, rigidity of muscle,

or paralysis, convulsions, and optic neuritis. The value of oi)tic

neiu'itis as a diagnostic .sign has been somewliat diminished of

late by the statement that it occurs in a certain, or even a large,

proportion of cases of enteric fever. I have seen it very marked
in one case, but have, as a rule, found it absent, and should still

be influenced in my diagno.sis by its occurrence. Tubercle of the
choroid is by no means common, and, Avith few exceptions, the
diagnosis has to be made without it. In young children, decided
cerebral .symj)toms accompany other acute illnesses, as, for in-

stance, pneuitionia and brojicho-jmeumonin ; the child is often
drow.sy, with retracted head, and towards the end couAaiLsions
may occur. These .symptoms would be quite explained by the
detection of localized dulness Avith bronchial breathing, Init rales
all over the chest might lie the indication of a general tubercu-
losis. Another condition that may simulate it to a certain extent
is the e.vhamtion following upon malnutrition, bad feeding, or
severe diarrhoea in quite yoimg infants. The child is drow.sy or
comatose, with pale face, sunken eyes, dilated irregular pupils,
and irregular, sighing respiration. It was formerly called hydro-
cephaloid disease, or spurious hydrocephalm. It is distinguished
from meningitis by the history, the absence of fever, and local
paralyses, the depressed fontanelle, and its speedy improvement
under restorative and supporting treatment.
The distinction of tubercular from other forms of meningitis
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vests largfly upon (1) the absence of local cause for a sui>pura-
tive nicningitis, such as cranial injury, or otitis

; (2) the
previous existence of strumous or tu1)crcular lesions, such as
phthisis ; the paralyses of cranial nerves, indicating that the
meningitis is situate at the /mse i-ather than over the vertex

;

(4) the duration, which is commonly very much shorter in sup-
purative menhigitis, even two or three days only. So far as the
clinical history goes, and the absence of any local exciting cause,
the same diagnostic points cover those cases of meningitis which
mostly affect infants or very young children, in which no tubercles
can be found, but only a grayish lymph at the base. In every
respect but the absence of tubercles they resemble tubercular
meningitis, from which they cannot be distinguished during life.

Prognosis.—The question is still debated whether tubercular
meningitis ever recovers. Dr. Fagge points out that we rarely
find traces of past tubercular meningitis in people dying of other
diseases, and it is difficult or imjDossible to prove during life that
the case is tubercular, even supposing the evidence of meningitis
is conclusive. Thus, in every case that recovers, a doubt may
be cast upon the diagnosis. But the fact remains that a certain

number of patients who present the evidences of spontaneous,
and possibly tubercular meningitis, do get well. The recovery is

often slow, speech, \ision, and the power of walking remaining
imperfect for weeks or months, thus showing conclusively that

there has been a serious interference with the cereliral functions.

The prognosis, therefore, though in the main unfavouralilc, need
not be absolutely hopeless in primary cases ; but we may regard

cases supervening upon phtliisis, hip disease, or other well-

marked tubercular lesion, as much more certainly fatal.

Treatment.—With the doubt thrown upon the curability of

the disease, the subject of treatment seems reduced to small

limits. Cold should be applied to the head by means of an ice-

bag, the bowels should be opened, and milk must be given

in small quantities frequently. Blisters are sometimes put at the

back of the neck, but are of doubtful value, and give much dis-

tress to the patient. Kecently iodoform ointment (10 or 1*5 grains

to the ounce of vaseline) has been applied continuously to the

shaven scalp. Of internal remedies, iodide of potassium is often

given in doses of 3 or 5 grains to children, and the bromide in

similar or larger doses may help to allay the pain in the head.

Simple Meningitis.

This is mostly purulent or suppurative, imless the cases of

basal meningitis in infants, already described, in which no tuber-

cles can be found, are classed as simple meningitis.

etiology.—In its causation it presents many resemblances to

abscess of the brain : thus it may fohow injuries to the head, or

be set up by extension of inflammation in neighbouring parts,

such as otitis media, suppuration of the mastoid cells, disease of
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the nasal cavities, syphilitic caries or necrusis of tlie skull, sup-

purative phlebitis, or abscess of the brain. It occurs also as a

complication in some general diseases of an acute, febrile, or infec-

tive nature: pycBmia, septicremia, ulcerative endocarditis, enteric

fever, small-pox, scarlet fever, and sometimes pneumonia.

Meningitis occurs also as a tertiary syphilitic lesion, but is more

often subacute or chronic. But cases not unfre(iucntly occur m
which, with the most careful search, no primary lesion can be

found, and these must therefoi-e be regarded as idiopathic. Some
writers would regard these as sporadic instances of epidemic

cerebro-spinal meningitis.

Pathology.— The inflammation chiefly affects the pia mater

and arachnoid {Icpto-meniynjitis), the ])urulent effusion lying

either in the arachnoid cavity (subdural), or much more fre-

(luently in the meshes of the pia mater itself. M'hen it has

spread from a diseased bone of the skull, the dura mater itself

may show localized inflammation, but the extension of the disease

over the brain is by means of the other membranes. Commonly,
the convex surface of the brain presents a more or less extensive

layer of bright yellow or green pus, which may be on both sides,

or confined to one side, the side of the lesion in secondary cases.

The pus frecjuently follows the course of the larger vessels, and
dips down with the pia mater into the sulci. Though mostly

affecting the upper surface of the hemispheres (meningitis of the

convexity), it may extend to the base, or the pus may find Its

way, perhaps by gravitation, into the spinal canal. The brain

tissue beneath it is commonly softened, and may present ecchy-

moses or minute abscesses.

Symptoms.
—

"VMiile there is a general resemblance to the

symptoms of tubercular meningitis, the course of acute menin-
gitis is usually much more i"ai)id, and there is much diversity

as to the prominence of particular symptoms. AVhere menin-
gitis supervenes upon other acute illnesses, its featvu'es may
be more or less masked. In idiopathic cases, or cases caused
by chronic inflammatory lesions, like otitis, the symptoms often
commence acutely with chill, or rigor, and acute pain in the
head. This is generally very severe, and constant, but aggi'a-

vated from time to time. AVith this the imtient bec^omes feverish,

shuns light and noises, and may lie curled up in bed, resenting
interference, as in the tubercular cases. Vomiting often occurs
at the commencement. There may be rigidity of the muscles at
the back of the neck, and the head is drawn back. The pupils are-

often contracted. Drowsiness and deliriuni soon supervene, and
con^allsions and paralysis supply further evidence of the inter-
ference Avith the cerebral functions. A convulsion may, indeed,
be among the first symptoms ; in the later stages the fits may be
often repeated, and they are generally bilateral. The paralysis
is very variable, corresponding to the situation of the effusion

;

from its fre(j[uent occurrence at the vertex it less often affects the
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cranial nerves than does tubercnlar meningitis, tliough there may
bo S(|uint ; but an arm or leg is often paralyzed, or there may be
complete hemii^legia. Sometimes there is rigidity of the para-
lyzed limbs, or of their fellows, with increasing coma. The pupils
become dilated, and the ophthalmoscope generally reveals optic
neuritis, which may develope rapidly under observation. The
temperature is high, varying from J 02° to 104°, the pulse is mostly
rapid, respiration is sighing, irregular, or of Cheyne-Stokes tyjje,

tache cerebrale may be well marked, and in some cases the abdo-
men is retracted. Finally, the evacuations are passed involun-
tarily, the breathing and circulation fail, mucus accumulates in
the chest, and death terminates the scene. The course of the
disease is rapid

; it is often fatal within two or three days of the
first symptom

;
exceptionally the illness may last longer, as in

a patient vmder my care, who died on the twentieth day.
Diagnosis.—This presents the same difficulties as in tubercular

meningitis, but the course being much more rapid, it is less often
the stage of headache than the stage of coma, or delirium, that
may be mistaken. Where a primary source for the meningitis,
such as otitis, exists, one may be easily led to a right diagnosis

;

in the absence of this, the important features are (1) the presence
of fever, (2) any indication of paralysis or rigidity of a limb. As
compared with ordinary apoplcvy, the hemiplegia of meningitis
is often much less complete ; it may, however, be a typical hemi-
plegia, so far as its distribution is concerned, from the meningitis
involving the motor area. Optic neuritis is generally present,

but is not conclusive evidence of jneningitis in the very cases,

where meningitis is probable enough, and where the importance
of getting at a right diagnosis is considerable—that is, in chronic

otitis, or disease of the mastoid cells. Several cases of this kind
have now occurred, in which, from optic neuritis and severe cere-

bral symptoms, meningitis or abscess has been suggested. But
post-mortem examination in some fatal cases has revealed the

entire absence of these two lesions, and other cases have recovered

at once after trephining the mastoid cells, the optic neuritis

slowly subsiding. Probably the neuritis is in these cases due

to tlii-ombosis of sinuses; at any rate, it is not ab.solute proof

of meningitis. On the other hand, its value is almost gi'eater in

cases where the cerebral disease was apparently spontaneous in

its origin ; since meningitis more often appears independently of

preceding lesion than does either abscess or thrombosis of sinuses.

Again, in ear-disease, or allied conditions about the skull, menin-

gitis can easily lie confounded with abscess. The complete clinical

course of fever, headache, delirium, coma, and paralysis or rigidity,

all within three or four days, is in favour of meningitis ;
in

abscess there is more likely to be severe headache for some days

before the coma—the temperature is either lower, or oscillating,

with chills, rigors, or sweating. The diagnosis from tubercular

meningitis has been already discussed (see p. 269).
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Some cases of 'simple meningitis occm' among children, charac-

terized chiefly by retraction of the head. Drs. Gee and Barlow
recorded twenty-five such cases, and of fourteen, wliich they

watched to the end, only three recovered. The post-mnrtevi

examination, in six of the fatal cases, showed a basal meningitis,

witliout any tubercle of the brain or the membranes, and vari-

able effusion into the ventricles. In two cases there was also

spinal meningitis ; in another case it was certainly absent.

Prognosis.—The majority of cases of suppurative meningitis

are fatal. AMiat proportion, or if any at all, recover, is still

much debated, because post-mortem evidence is not forthcommg
to prove conclusively the actual occurrence of meningitis. Cases
of "cervical oinsthotonos" m infants certainly recover; and a
child under ray care at the Evelina Hospital for Sick Children
recovered after prolonged semi-coma, retraction of the head,
rigidity of the limbs, and blindness, sight and the jiower of

walking only slowly returning during the next few months.
In more acute cases of meningitis recovery sometimes takes
place, but the prognosis must be unfavourable in proportion to
tlie rapidity and severity of the symjjtoms. Possilily, the stage
of supi^uration is not reached in i)atients who survive.

Treatment.—Tlie application of cold to the head, liy means of
ice-lwgs, is the chief local means ; with intense pain, leeches
might be applied to the temple. The use of blisters, or mercurial
ointment, is of doubtful value. Internally, lu'omide of potassium
may be used to relieve pain, and mercurials and iodide of potas-
sium may be given in the ho\)e of influencing the morlnd process.
Whore a syphilitic origin is certain, the.se should, of course, be
])ushed to full doses. The bowels should l)e kept active, and
fluid iu)urisliment given in snuiU doses fre([uently.

Ejndemic cerebrospinal menin(/itis is described above, p. 70.

INFLAMMATION OF THE DURA MATER.
The dura mater becomes inflamed on its outer sm-face {pnchy-
menimiitm externa) in consequence of injuries, or the extension
of inflammation from diseased bone, otitis, or any of the causes
already mentioned as leading to suppurative meningitis. The
inner surface of the dura mater is also inflamed in many cases
of suppurative meningitis {jmchxjmenimiitis interna jyurulenta).
The symptoms in these cases, due to the inflamed dura mater,
are not distinguisliable from those referalile to the other mem-
branes.

A third affection of the dura mater is that kno-\\Ti as pachy-
meningitis interna hsemorrhar/ica, or hannntoma of the dura mater.

It is still matter for discussion whether this is primarily an
inflainmation with subsequent l)]eeding into the newly-formed
tissue, or a hemorrhage with organization into fibrous tissuem which, again, new vessels and fresh hgemorrhages take place!

id
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Since Vivchow adopted the former view it has been followed by
many writers, but tlie latter explanation has received fresh
support from Iluguenin.
Etiology.—Ilaematoma has been found most commonly in

association with chronic insanity and chronic alcoholism ; it also
occurs in old people apart from these conditions, and in some
local affections of the brain, such as apoplexy, softening, and
tumour. A condition of general or local atrophy of the brain,
with degeneration of the arteries, is common to all these con-
ditions. Injuries to the skull may also lead to hematoma.
Iluguenin includes as causes nearly every condition likely to
produce haemorrhage, such as chronic heart and lung affections,
and general blood diseases. The disease is much more common
in elderly people, and more frequent in males than in females.
Morbid Anatomy.—The inner surface of the dura inater is

covered witli one or more layers of membrane, soft and friable
when recent, tougher and more fibrous when old ; in colour
brownish red, brown, yellow, or even white, and often present-
ing pmictiform ecchymoses ; while between the layers may be
considerable quantities of blood-clot more or less altered by age,

or collections of serum containing cholesterin crystals. The
deposits are usually situate over the parietal region, near the
middle line, and are bilateral in about half the cases. They
may be thick enough to depress the surface of the brain.

Whether the first deposit is inflammatory or hasmorrhagic, it

is clear that there is a new formation of tissue, with newly-
formed capillaries, and that subseiiuent bleedings take place from
these vessels. Iluguenin ascribes the first lifemorrhage to rupture

of the veins passing from the brain to the longitudinal sinus.

The Symptoms are very variable. Often the condition has

been found post mortem without any symptoms Avhich would be

explained by it
;
sometimes, on the other hand, a fatal apoplexy

is the result of a large hfemorrhage between the memliranous

layers, so as to compress the brain. Such an illness probably

cannot be diagnosed from other forms of cerebral ha^orrhage.

But the attack may be less severe, and recovery take place ; or

there are fresh seizures at different intervals. The symptoms

are generally headache, giddiness, somnolence gradually in-

creasing to coma, and twitchings or convulsions in the limbs and

face of one side, followed by muscular weakness or definite

paralysis. The pulse is often slow or irregular, the pupils con-

tracted, and there is some degree of fever. In the intervals tlie

patient may return to his former condition, or present some

impairment of the cerebral functions, such as diminished intelli-

gence and memory, drowsiness, weakness of limbs, and headache.

Diagnosis.—Iluguenin mentions, besides the predisposing

conditions, the evidence of sudden and increasing compression,

the symptoms showing that the convexity, and especially the

cortical motor area, is affected (unilateral con-sTilsions, followed
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by pai'esis, absence of oculo-motor paralysis), spreading of the

disease from one side to the other, and fair recovery after

apparently severe illness. Cerebral symptoms in the intei'val,

and one or more previous attacks, strengthen the diagnosis.

The Treatment should be similar to that of apoplexy.

THROMBOSIS OF THE CEREBRAL SINUSES.

The blood coagulates in the cerebral sinuses either as a result

of general ill-health, or in consequence of local lesions leading

to phlebitis.

The former causes mostly an adhesive thrombosis, the sinus

])eing obstructed by laminated clot, without any general infection

of the system. It occurs most often in infants, especially those

suffering from marasmus or chronic diarrhoea. It mostly affects

the longitudinal sinus. Coma, stiffness of the back, neck, or

limbs, strabismus, nystagmus, and paralysis or spasms of the
face, are said to occur. Distension of the veins over the fore-

head and temple, and epistaxis, have been described as resulting

from thrombosis of the longitudinal sinus, and oedema of the
mastoid process when the lateral sinus is affected ; but the con-
stancy of the symptoms is doubtful.

Phtliisis is the more common cause of adhesive thrombosis in

adults ; the symptoms are similar, namely, headache, drowsiness,
or delirium and coma, with nystagmus, .strabismus, and twitch-
ings or weakness in the extremities. The result depends largely
upon the primary ill-health, to which treatment must be directed.
Thrombosis from phlebitis is mainly caused by extension from

disease of the ear, and is a fertile source of danger. The lateral

or petrosal sinus is hence most often affected ; and it has already
been .stated that the o])tic neui'itis frec[uently accompanjnng the
spreading forms of otitis is probably due to this. Thromliosis of
the lateral sinus may extend into the jugular vein, and produce
a hard swelling, with more or less tenderness, or even redness,
oedema, and finally suppuration, in the upper part or whole ver-
tical extent of the neck. Commonly, in such cases .septic particles
are conveyed into the right heart, and thence into the lungs, so
that a fatal pyaemia is the result.

CHRONIC HYDROCEPHALUS.
By hydrocephalus is meant the accumulation of fluid within the
cranial cavity, and mention has been already made of the acute
secretion of such fluid in tubercular meningitis, on account of
which the disease was formerly known as acute hydrocephalus.
A division has been made into internal and external hydro-

cephalus, according as the fluid is contained entirely in the
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ventriciilav cavities of the brain, or is formed outside between
tlie l)rain and the skull, in the sul)dural s])aoo. But nmcli doulit
exists as to the real occurrence of the latter class of cases, and
their symptoms and general featm'cs are not materially different
from the certainly more common cases of chronic internal hych-o-
cephalus. It is true that in old age, and from other conditions,
the convolutions of the brain diminish in size, the sulci widen,
and the space in the skull thus left by the disai)pearance of
bram-substance is iilled up by fluid. Similarly, a loss l)y local
shrinking of the bram is replaced by fluid on the surface. But
this compensatory secretion has none of the effects of true
hydrocephalus.
Hydrocephalus occm-s in infants, and much more rarely in

adults ; the yielding nature of the cranial bones at the former
age, and their solidity and resistance at the latter, cause some
important differences in the course and symptoms.

Infantile Hydrocephalus.

iEJtiology.—Infantile hydrocephalus is either congenital, or it

is first noticed at a certain interval after bu'th ; but the results

are essentially the same. The origin is, as a rule, quite obscure.

It has been thought to be caused by an inflammation, started

j)erhai)s in some cases by blows or other injuries. A\'hen arising

in utero, it has been attributed to blows or falls suffered by the

mother. It has been observed to occur m several cliildren of the

same family. At all ages the growth of tumours in the cerebrum
or cerebellum, so as to press on the vems of Cxalen, will cause

ventricular distension. In yoimg chilchen the bones mil yield,

and the head presents in a moderate degree the characters to be
presently described.

Anatomy.—In the obviously internal form of hydrocephalus,

the ventricles of the brain contain an excess of fluid, sometimes
amounting to a ([uart or more. It has the characters of cerebro-

spinal fluid — that is, it has a specific gravity of 1006-1009,

contains a small (pumtity of chloride of sodium, only a trace of

albumen, and sometimes urea or cholesterm. The liquid may
occupy all the ventricles, or all except the fourth, or the two
lateral ventricles alone. By its increasing quantity the substance

of the brain is enormously distended, the convolutions are flat-

tened, sometimes reduced to a few hues in tliickness, and the

basal ganglia are correspondiiigly thinned out. The aqueductus

Sylvii may be distended to the. size of the finger when the fluid

is in the fourth ventricle ; it is often closed when the fourth ven-

tricle is not dilated. In extreme cases the distinction between

gray and white matter is lost in the parts exposed to most

pressure ; the ependyma is often thickened, and contains amyloid

bodies, while its surface is covered with fine granulations.

Hydrocephalus is sometimes associated with otlier lesions of
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the central nervous system—for instance, spina bifida, or hydro-

m3'elus {fyrinyomyclus).

Symptoms—The most obvious, and it may be for a time the

only, symptom of the disease is the condition of the child's

head which results from it. The pressure on the brain is trans-

mitted to the skull, and as this expands outwards the head
becomes enlarged. The enlargement is often extreme. In

congenital cases it may form a serious obstruction to delivery

;

in others it api)ears in the first few months of life, and the

circumference may amount to twenty-four or even thirty-two

inches, instead of sixteen or eighteen inches, Avhich are the

usual measurements up to the age of one year. The liead

is at the same time globular, and the skull projects over the

face and neck almost uniformly all round. The face looks small

and shrunken in proi^ortion, and has a distressed, anxious, or

senile expression in severe cases. The distension from within

drives the orbital plates outwards, and the eyeballs are turned
down so that the lower part of the iris and of the cornea is lost

under the lower eyelid, and the upper iiart of the sclerotic is

exposed. The increased size of the head is due to a separation

of the cranial bones from one another, so that the fontanelles

are much enlarged and the sutures widened. In these spaces
fluctuation can sometimes be felt. In cases of long standing it

is found that ossification has gone on at the margins of the bones,
advancing into the sutures, so that ultimately, if the patient
lives, by this means, and by the formation, from independent
centres in the membrane, of fresh plates of bone {ossa triquetra,

Wormian bones), the deficiencies of the skull may be completely
filled in. In the early stages, however, tlie bones are thin, want-
ing in diploe, and transparent. The skin of the scalp is tightly
stretched, excessively thin, and large blue veins ramify over thc
surl'ace. The hair is generally scanty. In some cases, where
the fluid is not very abundant, the bones may yield sufficiently
to obviate any considerable i)ressure upon the brain-substance.
The symptoms nuiy not then go much beyond the enlargement
of the head ; at most there is some general weakness and loss
of flesh, from which after a time the child recovers. But in
most cases there are other symptoms. The muscular power is

deficient
;
especially, the large head cannot be held upright, and

falls from side to side, or has to be supported by the hands
when the child sits up in bed. The child cannot walk, or
ac(juires the art only after a long time in moderate cases. Vision
is often defective or lost ; and in extreme instances there is

atrophy of the optic nerves, which has been preceded, it appears
in some cases, by optic neuritis. The other senses may be to
a certain extent impaired. The intellectual functions are often
defective. The child slowly learns to talk, continues childish
out of proportion to its growth, and is fretful, irritable, or viciousm temper. Nystagmus, rigidity and spasms of the weakened
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limbs, convulsions, and vomiting occur often in severe cases.
Many of these patients die young, relapsing into a condition of
apathy or semi-coma, lying in bed with eyes closed or twitch-
ing, with rigid limbs, and incontinence of urine and fiBces, con-
stantly moaning or whining, and refusmg food or else eating
voraciously.

Finally, convulsions, or coma, or some intercurrent disease,
such as bronchitis, pneumonia, or measles, may end the scene.

In some cases the fluid has escaped by rupture of the integu-
ments or by bursting through the nose or eyes.
The duration is variable. In the mildest cases recovery may

take place, or rather the disease is arrested; other patients live to
four or five or six years, or more ; or even, as in the classical case
of the man Cardinal, to twenty-nine.
Diagnosis.—Confusion is most likely to take place between

this and rickets. The rickety head tends to be cubical in out-
line rather than spherical, the vertex being flattened ; the down-
Avard displacement of the eyeballs is absent ; the limbs may be
feeble, but the mental powers are not generally deficient ; and the
other evidences of rickets—beaded ribs, thickened wrists, sweat-
ing of the head, and general tenderness—are present at one tune
or another.

Treatment.—This is not very promising. Perchloride of
mercury and iodide of potassium have been given -with no
appreciable effect. Mechanical treatment seems to give the
best, though not always much, result. This may be in the form
of pressure, or the removal of fluid, or both combined.

Pressure is best effected by narrow strips of adhesive plaster

carefully applied as follows :—One is carried from the mastoid
to the outer angle of the orbit on the opposite side ; one from
the occiput to the root of the nose ; others are carried similarly

fi'om the base of the skull between these points across the vertex
to points low down on the opposite side ; and then a long strip

is carried two or three times round the circumference of the

head, so as to fix the whole firmly. After ten or fourteen days
fresh strapping may be applied. Elastic bands have been used,

but they must be employed with caution, from their tendency to

produce sloughing by too continuous pressure.

If it be decided to try the effects of puncture, the trocar should

be inserted at the outer angle of the anterior fontanelle. Not
more than one or two ounces should be removed, and the head
should then be strapped. If no harm results, a similar quantity

may be again vvithdraAvn after two or three w-eeks. A certain

risk attaches to this operation : namely, the occurrence of

convulsions, of acute meningitis, or of suppuration -ftithin the

ventricles.

Hydbocephalus in Adults.

Ventricular distension in adults arises from—(1) mechanical
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interference with the circulation of the brain
; (2) meningitis or

meningo-ependyraitis.

1. Interference with the Cerebral Circulation —This is not pecu-

har to adiilts, but the larger proportion of cases probably occurs

after the period of life at which any very great expansion

of the head can take place. The head nevertheless becomes

globular and somewhat enlarged. This is often seen in cases

of cerebellar tubercle, or other tumour situate there or in

the posterior lobes of the brain, whereby the veins of Galen or

tlie straight sinus may be compressed. The return of blood is

thus delayed, and effusion into the ventricles is the consequence.

It is not generally possible to distinguish the symptoms due to

the hydrocephalus from those of the tumour which causes it.

2. Meniiigitis and Meningo-Ejiejidymitis.—Acute meningitis is

rarely a cause of hydrocephalus ; sometimes the latter is a sequel

of epidemic cerebro-spinal meningitis. But so)ne of the cases

of chronic hydrocephalus in adults, Avhicli are not the result of

the growth of tumour, show after death evidences of an inflam-

matory origin, such as thickening and granular condition of

the ependyma, thickening, opacity, or matting together of the
membranes at the base of the brain, adhesion of the membranes
to tlie brain, &c. The fluid reaches a much smaller amoimt than
in the infantile cases ; the convolutions are more or less flattened

;

the bones are thin, and wanting in diploe. Sometimes the sutures
have opened again.

Symptoms.—These are not, as a rule, distinguishable from
tliose of some chronic diseases of the brain, such as tumour, and
chiefly because the enlargement of the head, due to the ex-
pansion of the bones of the skull, is absent. Much variety has
been observed in different cases. The symptoms that have been
noticed are pains in the head, numbness in the feet and legs,
weakness or paralysis of the limbs, sometimes even hemiplegia
though the lesion is bilateral, blindness with optic neuritis or
atrophy, delirium, strangeness of manner, stupor, convulsions,
coma, and gradual or sudden death.
Treatment.—In cases in Avhich the diagnosis can be reason-

ably made, the use of perchloride of mercury, iodide and
bromide of potassium, and local counter-irritation or anodyne
applications for the relief of pain, are indicated.

GENERAL PARALYSIS OF THE INSANE.

{Paralytic Dementia)

Although mental diseases do not come within the scope of this
work, it is desirable to describe this complaint, because it depends
upon actual structural changes in the central nervous system,
and because the paralytic symptoms are often the prominent
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features ot the case tor long periods of time, and may give rise
to a difficulty ni diagnosis from other purely physical conditions.

bliortly stated, the disease consists in progressive Kymi)toms
partly ot a paralytic, partly of a mental character, terminatingm dementia and complete powerlessness, and dependent upon
widely-spread anatomical changes in the brain, spinal cord, and
nerves. '

etiology.—It occurs very much more frequently in men thanm women, and mostly in the prime of life—that is, lietween the
ages of thirty and lifty. The causes to which it is mostly attri-
butable are sexual excess, syphilis, alcoholic mdulgence, mental
worry and overstraui, business anxieties, and sometimes injuries.
Heredity seems to have much less influence here than in "many
other mental ailments.
Symptoms.—Considerable differences are seen in the grouping

of the symptoms
;
in some cases the paralytic features are more

prominent, in others the mental. The paralytic symptoms are
sometimes more of a cerebral nature, at others more spinal,
and they may for a time exactly resemble those of locomotor
ataxy or disseminated sclerosis; the mental failure may be at
one time marked by exaltation, at another by depression, but
ultimately, in all cases, dementia supervenes. To take first
Avhat has long been considered the most tyisical case of general
paralysis of the Insane, tlie first thing noticed is often an altera-
tion of a moral or intellectual kind ; and this may be for some
months or a year or two before anything more decided is

observed. The man becomes careless or neglectful, tends to
intemperance in drink, or spends money more freely than has
been his wont without any justification; or he is irritable or
restless

;
changed in his affection to his wife or family, or jealous

without cause. The first indications on the physical side are
generally tremor of the tongue or lips, or hands ; the gait then
becomes uncertain or tottermg, but without any well-charac-
terized ataxy. More marked weakness of the tongue and lips

causes defects of articulation. Many-syllabled words, such as
" artillery " or " biblical," are confused, or some syllables are
doubled or misplaced ; other words are clipj^ed short. The hand-
writing is uncertain and shaky, and letters are apt to be dropped
out, or words left unfinished ; and in turn all other finer move-
ments, which have been attained by careful education, such
as piano-playing, violin-playing, are lost. The reflexes are

exaggerated. The jiupils are often miequal, sometimes closely

contracted ; but the Argyll-Robertson symptom is not generally
present. By the time that these forms of wealoiess have become
pronounced, if not before, the mental deficiency has reached the

stage of delusions, and in many cases these delusions are of an
exalted kind, and ideas of grandeur fill the mind of the sufferer.

These concern himself alone ; they exjiress what he is, what he

possesses, or what he can do. He is the Almighty, or the king
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of England, or the prime minister; the most handsome or the

must powerful man in the world, lie has boundless wealth,

hundreds of carriages, millions of gold watches, or countless

wives. .Sometimes the iirst indication of these ideas is revealed

by his going to a shop and ordering useless quantities of expen-

sive goods, far beyond his means. Restlessness of body and

mind is also a characteristic at this stage.

There is then either a gradual transition to a second stage, or

a more rapid change by one or more ccmvulsions, from which the

patient recovers considerably worse than he was before. His

mental power is more deficient, his memoi-y fails him, the lofty

ideas may be present, but he is less inlluenced by them, and is

more manageal)le. The muscular weakness is more api)arent;

it shows itself in the loss of expression in the face, in the very

imperfect articulation, and in loss of power in the arms and legs.

Common sensibility is also diminished or lost; but appetite is

often retained, and the patient is not unfrecjuently fat.

lie gradually becomes more feeble-minded, and, finally, the
third stage of complete dementia, with loss of control of the
bladder and rectum, is reached. He sits about, or is too weak to

do more than lie in bed ; he is subject to convulsions from time to

time ; the limbs may become contracted ; bed-sores will form im-
less the greatest care be taken ; and he dies from pneumonia or
bronchitis ; or sAvallowing is difficult, and he may be choked ; or
cystitis or bed-sores may lead to secondary blood-poisoning.

Varieties.—Some cases never show the stage of exalted ideas,

])ut are melancholic from the first, and gradually pass into the
final condition of dementia ; others are demented throughout,
without exaltation or melancholia. A double form is also si)oken
of, in which the stage of exalted ideas is followed by one of
dei)ression, and this again by one of exaltation. The early i)ara-
lytic symptoms are sometimes distinctly spinal. The case pre-
sents, perhaps, for some years all the characteristic features of
locomotor nta.vy, with shooting pains, absent knee-jerks, ataxy,
and Argyll-Kobertson pupils ; or of lateral sclerosis, with weak-
ness and rigidity. Ur. Savage says this is not unfreipient in
women, single as well as married, and at a rather younger age
than is common with other varieties. Or the features are those
of disseminated sclerosis, with nystagmus, staccato speech, and
oscillations of the limbs and trunk on movement ; or mixed
forms, suggestive partly of one, partly of another of these three
diseases, may be present.
Some special conditions of the nervous system and nutrition

may be mentioned. Fits or convulsions may occur at almost any
period of the case

;
they may be shght or severe, i)assing off verv

quickly or leaving the patient comatose for some time ; the con-
A'ulsions also may be scarcely noticeable, or vmilatcral, or general.
Amongst the optic symptoms the pupils have been already men-
tioned; the optic discs are often unaffected; ptosis and strabismus
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are rare. The muscles seem to present no constant changes either
in nutrition or electrical reactions. The bones are brittle ; the
skm is often pale, waxy, and especially greasy ; sometimes bulla?
form, and a marked capillary congestion over the malar bones is
common. There is a tendency to whitlows on the fingers, and to
subcutaneous hsemorrhages, which sometimes lead to septicajmia.
The temperature is high in acute cases, and after convulsions,

when it is often accompanied by free sweating. It is also raised
by much bodily exertion or mental excitement, and "by compli-
cations such as bed-sores and lung disease.
Duration.—This is variable ; there are acute and chronic cases.

If the early symptoms of gradual mental change, and the early
spinal symptoms, in cases beginning with locomotor ataxy or
sclerosis, be excluded, the duration is rarely more than two years.
Morbid Anatomy.—The changes are very variable, but the

following are found in different cases :—Thickening of the cal-
yarium, which is much marked by Pacchionian bodies ; thicken-
mg of the dura mater, with false membranes (pachymeningitis)

;

abundant subarachnoid fluid, with thickened or adherent mem-
branes, the adhesion, when present, being more over the frontal,
parietal, and temporo-sphenoidal lobes, and more on the upper
than the lower surface; wasting of the convolutions, esjiecially
the ascending parietal, paracentral, and first frontal at its base;'
a violet-red colour of the cortex of the brain ; in some cases much
fluid in the lateral ventricles, with softening of the brain-tissue

;

in a larger number, a general hardening of the brain. In the
spinal canal, the same changes may be found : pachymeningitis,
or adhesion of membranes, or effusion of blood within the dura
mater. The spinal cord is wasted, or presents the lesions of pos-
terior, or of lateral, sclerosis. Microscopic examination of the
brain shows increase of connective tissue, accumulation of leuco-

cytes in the perivascular sheaths of the minute vessels, and
alterations in the nerve-cells of the cortex, especially the pyra-
midal cells of the third layer. The nerves are also degenerated,
but the sympathetic ganglia are, according to Dr. Savage, not
appreciably affected.

Diagnosis.

—

Alcoholism may be mistaken for general paralysis,

the tremor of the lips, tongue, and hands largely contributing to

this
;
commencing peripheral neuritis might further complicate

the case. But the close association of the symptoms with con-

tinued di'inking, the absence of inequality of the pupils, and the

improvement on prolonged abstmence would jjoint to alcoholism.

Mental failure, with definite cerebral lesions such as tumours, or

the dementia following apoplexy, may give rise to difficulties.

From the general physician's point of view it is important to

recognize that various anomalous paralytic symptoms may be

warnings of general paralysis. If a case is tyijically locomotor

ataxy there is no special reason to anticipate mental trouble

;

but if the symptoms develope very rapidly or present unusual
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groupings, or if there are mixed symptoms not conforming to the

ordinary types of the spinal-cord diseases, the mental condition

should be closely scrutinized, and the possibility of general

paralysis of the insane should be kept in view.

Prognosis.—In an undoubted case it is bad, death being the

certain terminatioii ; but temporary improvement (remission)

sometimes takes place, especially in the cases with exaltation

of ideas.

Treatment.—This is, of course, in the highest degree unsatis-

factory, as nothing seems able to stop the progress of the very
widespread changes in the nerve-tissues. If the disease is recog-
nized early, the patient should be at once removed from all

sources of worry, anxiety of business, &c. ; he should get change
of scene, but should be kej)t under observation. Excess of every
kind is to be avoided ; and hitherto drugs have been found to be
of little or no service except in ameliorating symptoms. Some,
who believe that syphilis is the chief factor in its causation,
advocate iodides and mercury ; but the same line of treatment
has not succeeded in the analogous case of locomotor ataxy.

FUNCTIONAL DISEASES OF THE NEEVOUS SYSTEM.
EPILEPSY.

Epilepsy is a disease in which there arc attacks of sudden loss
of consciousness with or without convulsions, independent, as far
as our present knowledge goes, of any demonstrable lesion of the
lirain, or peripheral irritation, or blood-poisonmg. Although the
name is commonly associated with the idea of convulsions, and
these indeed occur in the most typical and severe forms of
attack, still it is important to note that coma is almost invariably
present with the concisions, and in many slighter attacks there
is no convulsion at all. The second part of the definition excludes
those convulsions which may arise from organic cerebral lesions,
such as tumour, or in the course of Bright's disease, or from
anajiiiia. These are often called einlcptiform to indicate their close
relation to the epileptic convulsions now under consideration.

Epilepsy, then, is a functional disorder of the brain, a functional
neurosis, or spasmodic neurosis, as it has been named by some

;

and its recognition, to a certain extent, depends on the absence
of any other symptom from which the existence of structural
lesions or diseases likely to cause convulsive phenomena could be
interred.

-Etiology.—It is slightly more frequent in females than in
males, and very much more often begms in early life (Dr. Gowers
says ib per cent.) than in middle or advanced age, though it may
be common enough in the latter class, simply because it is in a
gi-eat majority of cases incurable, yet not fatal. Thus, beginning
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at an early age, it may continue throughout the life of the indivi-
dual, who eventually dies from other causes. Among the pre-
disposing causes, inheritance has the greatest imiwrtance; and
this shows itself partly by the ajjpearance of epilepsy in the chil-
ch-en of epileptics, but very largely by its occurrence in the off-
spring or other blood-relations of those who have suffered, not
from epilepsy, but from some other serious disorder of the
nervous system, such as insanity, hypochonch-iasis. hysteria, and
marked neurotic weakness, or nervousness. Dipsomania in the
parents may occasionally be a contributing cause. AVhen epi-
lepsy is not inherited, but acquired, alcoholic indulgence, sexual
excesses, and possibly masturbation, may be the predisposing
causes. The first two causes are not so likely to be in operatic u
at the period of life Avhen epilepsy generally begins, and the last
more often leads to hysterical conditions simulating epilepsy

—

hysteroid epilepsy. The more immediate causes of a first

epileptic attack, which may be the beginning of a lifelong
series, are fright, mental anxiety or excitement, injuries to the
head, fevers sUch as scarlet or enteric, and the presence of
worms in the intestines.

Epilepsy occurs in two well-marked forms, described as major
and minor attacks—epilepsia major and epilepsia minor, or, in the
terms of French writers, hmit mal and petit mal. The major
attack consists of the fully developed fit, with coma and violent
con\-ulsion, which will be immediately described. The minor
attack consists of a momentary loss of consciousness, with either
no convulsion at all, or at most a little twitching or some other
slight sensory or motor disturbance ; or rarely, motor disturbance
without unconsciousness.
Knjnr Epilepsy. — This occurs in several stages—(I) aura;

(2) unconsciousness and tonic contraction
; (3) clonic convulsion

;

(4) recovery. The aura (or breath, from the sensation of air

passing uj) the limb to the head, which constitutes one form of

this symptom) is any sensation or motion experienced by the

patient while he is yet conscious, mostly of very short duration,

and terminating abruptly in loss of consciousness and convulsion.

1. There is a great variety of aurse, which may be felt in almost
every part of the Ijody—in the limbs, face, and head, in the viscera,

and the organs of tbe special senses. They have been classified

into sensory, motor, vasomotor, and psychical. The following

may be mentioned : tingling and numbness in the arm, leg,

face, or tongue
;
twitching or spasm in the same parts ; loss of

vision, or visual hallucinations, such as flashes of light, or colours,

or definite objects; hallucinations of sound, noises, &c.; impleasant

odours or tastes ; sensation of choking, nausea, vertigo, epigastric

pain ; flushes of heat, coldness, palpitation of the heart ; an in-

definite sense of fear or anxiety
;
running and jumping, or other

co-ordinated movement. Aura3 of sensation and motion are

mostly unilateral, but may be bilateral : the arm is more often
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affected tlian the leg, and facial auraj mostly consist of spasm,

^^isual -rnvx are mucli more common than aura3 of the other

special senses. Sometimes a vagnc sense of fear may last some

time before the occiu'rence of the actual lit
;
but, as a rule> the

aura is of momentary duration. In about half the cases it is

entirely absent.

2. The tit itself commences with sudden imconsciousne.ss ; if

standing or walking, the patient often falls suddenly forwards, or

seems to be thrown violently to the ground, sometimes with an

iiivoluntary cry, .shriek, or groan—the epileptic cry. He is then

found to lie in a state of tonic con^ailsion, the back rigid and

slightly arched, the legs extended, and the head drawn back-

Avards or rotated to one side. The face is often pale at first ; the

pulse is quick, but sometimes it cannot be felt, and this is attri-

buted by Dr. Fagge to compression of the artery by muscular

contraction. The general tonic contraction fixes the chest, and
respiration is stopped, so that gradually the face becomes more
and more dusky, and eventually quite cyanosed. The tonic stage

lasts from three to thirty or forty seconds, and then passes into

the stage of clonic con-\ailsions.

8. Twitchings begin in the face, the eyelids, and the side of

the neck, and (juickly extend to all the muscles of the body
and limbs. There is a rapid succession of to-and-fro move-
ments, of alternate flexion and extension in the limbs, of opening
and .shutting of the eyelids and of the jaws, lateral deviation of

the eyeballs, and perhaps of the head; the tongue is pu.shed

foi'wai'd, and may be caught between the teeth ; saliva is freely

secreted, frothed in the mouth, and escapes from the lijis mixed
with blood from the bitten tongue. The face becomes livid, or
almost black, and the lips and features are swollen. Ui'ine, fa?ces,

and, in men, semen may escajie during this stage, and the violent

contraction of the muscles may even cause dislocation of the
shoulder, llie patient is, of course, (juite insensible; the conjunc-
tiva? do not respond to a touch, the pupils are dilated or oscillate.

4. The clonic stage lasts a few minutes, rarely more than five

or six, and then the convulsions gradually subside—they Ijecome
less freijuent, and interrupted by i)auses of .some seconds ; the
breathing becomes easier, the frothing at the mouth ceases, and
the face gi-adually assumes a more normal colour. Finally, the
patient remains simply comatose, and the coma parses into natural
sleep, or consciou.sness is recovered rather suddenly soon after the
cessation of the convulsions.

The reflexes arc mostly absent for a short time after the attack,
and then for a time the deep I'eflexes may be increased (Gowers).
The urine may contain a trace of alliumen or of sugar

;
petechite

may be seen under the skin from rujiture of blood-vessels during
the stage of venous congestion ; sometimes there is a transient
hemiplegia ; or vomiting ; or serious mental disturbances, such
as delirium, which is often of a maniacal kind.
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The mechanical injuries from which the epileptic suffers
will, of course, remain after the fit, and may give valuable
indications in cases where the fit has not been seen—for instance,
in nocturnal epilepsy. These are the bitten tongue, petechije on
the skin, a dislocated shoulder, and, in other cases, various cuts,
wounds, or bruises from the falling of the patient upon the
ground or against unyielding objects.

Minor EjnI.epsy.—This consists, in a large number of instances, of
little more than a sudden unconsciousness: in the midst of talking,
perhaps, the eyes become fixed, the pupils dilated, the speech
becomes incoherent, the patient is obviously uncon.scious of what
is going on around him ; he may, if at meals, put liis fingers in his
plate or his cup, or commit some other irregularity that he would
not do if conscious. The condition lasts a few seconds, and then
he becomes conscious, and goes on with what he was doing, or
perhaps recognizes that there has been a blank, or feels giddy, or
has h iadache, and is glad to lie do^vn for some little time. Some-
times giddiness is the most marked feature of the attack, and
in other cases a sensation in one or other part of the body, or a
spasmodic movement, which may be quickly followed by tem-
porary unconsciousness, though the former will seem to the patient
the (^hief feature of the attack. These have a close resemblance
to the aurte of the major attacks, and Dr. Gowers enumerates
sensations in the epigastrium, hands, head, nose, eyeball, and
cardiac region, olfactory and visual sensations, jerks in the
limbs, head, or trunk, sudden tremor, sudden screaming, sudden
dyspnoea, mental conditions, such as a sudden state of fear, &c.

Post-epileptic Conditions.—The j)etit mal, even more than
the major attack, is liable to be followed by certain post-epileptic

conditions. One of these consists of various automatic actions,

of which the patient is then and afterwards entirely unconscious.

He may thus commit acts of violence, rushing about and striking

all that he comes near, or a woman may kill her child, or one may
appropriate things that do not belong to him. Ti'ousseau records

the case of the judge who relieved his bladder in tlie corner of

the room, without any consciousness of the act. These cases have

great medico-legal importance, since the occurrence of epileptic

fits may be entirely unknown, and the criminal acts may be

attributed to wilful and conscious \iolence. Sometimes these

attacks are distinctly maniacal in their character (epileptic

mania), and the automatic actions are accompanied with mucli

mental disturbance, sucli as terror, violent passion, and hallucina-

tions. In girls, boys, and young women the minor attack may
pass into a hysteroid condition {see Hysteria). These phenomena
have been regarded by some writers as replacing the fit in many
cases, but Dr. Gowers is inclined to regard them as post-

epileptic.

Though we can generally distinguish between the major and

minor attacks, there are attacks which present intermediate cha-
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racters. The two forms are often only different phases of the

disease in the same person ; thus it is not uncommon for cliil-

di-en to suffer first from minor epilepsy, and as they get older

to develope the major attacks. Tliey may both occur m the

same patient alternately, or more or less irregularly.

Course of the Disease.—The frequency of epileptic attacks

varies considerably in different cases, and at different periods in

the same case. Thus there is generally an interval of one or more
months between the first and second attacks, but with the pro-

gress of the disease the intervals often become shorter, and the

fits may be as frequent as two or three in a week, or even several

in a day. In some cases two or three fits occur in quick succes-

sion, or at short intervals, and the patient is tlien spared for a

long time. A severe fit is much more likely to be followed by a

long interval than a slight one. Trobably alcoholic indulgence,

injudicious feeding, mental or physical over-exertion may increase

the frequency of the fits. In some female epileptics the attacks

come on with each menstrual period. As will be shown, tlie

frefjuency of the attacks can be very greatly diminished by the

use of certain drugs. In rare instances the patient has a series

of fits, extending over f-ome hours, or one or two days, and
never recovers consciousness in the intervals between them.
This is called the status epilepticus. The heart beats violently

and rapidly, the respirations are quick, twitchings occur in the

intervals of the convulsions, the temperature often rises to 105°

or 107°, and the patient may die collapsed, or may become
delirious. The condition is often fatal.

Health between the Attacks.—This depends a good deal
upon the frec|uency of the fits. Where these are not niimerous,
the individual may enjoy excellent health. Many epileptics

are strong, hearty, and vigorous, never ailing at all except when
the subject of the periodical attacks. When, however, the fits

are very frequent, or the disease has lasted a long time, the mind
generally suffers, the patient becomes dull and irritable, the
memory is deficient, and intellectual processes are slower ; and
in some cases actual imbecility is the result. In children, some-
times, even after a few fits, permanent imbecility or mania may
be developed.
Death from epilepsy is by no means common, and, excfept in

the case of the rare status epilepticus above described, it is mostly
the result of some injury to which the patient is exposed during
the fit. Tlius during a fit he may be throAvn from a height, or
fall into water and be drowned, or be choked by food, or he may
be smothered in bed by his face being buried in the pillow, or
he may die later from injuries received by a fall into the fire or
from a carriage or bicycle.

Post-mortem Changes.—Tlie only anatomical conditions that
have at all frequently been foimd in fatal cases are thickening of
the bones of the skull or of the cerebral meninges in old cases,
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and congestion of the viscera in tliose tliat liave died in the actual
lit. In somo cases nothing abnormal can be i-ecognized.
Pathology.—Two (|ue,stions haA^c to be answered. What is the

natui-e oi; tlie lesion, and what is its seat? To take tlie latter
first, a number of considerations render it probable tliat the seat
of the disturbance which brings about the ei)ileptie fit is in the
cortex of the lirain. These are—firstly, the association of coma
with the comailsions

;
secondly, the existence of cases of marked

epilepsy, in which the symptoms are mainly psychical, such as
epileptic mania and delu'ium

; thirdly, the fact that definite

lesions of the cortex, such as tumour or gumma, produce convul-
sions identical in character with those of epilepsy

;
fourthly, the

generally vmiform spread of tlie convulsions from face to arm,
and arm to leg, corresponding to the relative positions of the
motor areas for those parts on the surface of the brain—a result

which may be observed not only in tlie icUopathic epilepsy of

man, but in the epileptic convulsions produced by experimental
irritation of the brain in animals ; fifthly, the fact that some cases

of epilepsy begin with definite lesions of the cerebral cortex, ejj.,

as the result of blows
;
sixthly, the cases occasionally recorded

in which epileptic fits have ceased after the development of disease

in the internal capsule. Van der Kolk advanced arguments to show
that the initial disturbance was in the medulla oblongata; and
Dr. Fagge lielieved that the seat of epilepsy was in the basal

ganglia, and that the experiments above alluded to are more
easily explained on the view that the cortical irritation spreads to

the lower ganglia, and there starts the epileptic phenomena. As
against this, it lias been sho-\vn that if one of the centres in the

cortex is destroyed, the convulsions of the correspondmg muscles

at once cease.

The nature of the initial change is altogether doubtful. The
view of some authors, that it is due to a sudden vasomotor

spasm constricting the A^essels, is supported by the fact that,

experimentally, convulsions can be caused by producing ana?niia,

and by the occurrence of convulsions in anaemia from loss of blood

in man; but these do not suifice to prove it. One cannot say

much more, at present, than that it is an unstable condition of the

nerve-tissue, permitting occasional discharges. Dr. Fagge called

it a nerve-storm, and classed it with migi-aine as one of the

paroxysmal neuroses. Dr. Gowers thinks it is more likely to be

the result of diminished resistance on the part of the gray matter

than of inci-eased production of energy.

Diagnosis.— Epilepsy is with no great difliculty recognized

when actually seen, but one is oftein called upon to prescribe for

fits which only occur at times when the physician cannot witness

them ; and it is not alwavs easy to come to a right conclusion

from the descriptions of friends. The major attacks have to be

distmguished from attacks of hysteria, and from simulated fits

:

minor epilepsy, from attacks of syncope. In hysterical attacks
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the moveracnts are more puri)osivo, and more automatic—that is'

to say, that they are not mere alternating contractions and re-

laxations of antagonistic muscles, but more (combined movements,

apparently made with a purpose or ol)je(;t. Thus, the patient may
dash her head repeatedly against the lloor or the bed; and, if

efforts are made to restrain her, she will struggle to throw off

those who are holding her, or will bite and clutcli at those near

her. The facial muscles may twitch, and some saliva may come
from the mouth, but it is not tinged with blood, and the tongue is

not bitten. The face is generally red or pale, sometimes a little

blue about the lips, but never presents the intense cyanosis of

epilepsy. Tlio eyelids often quiver and resist attempts to open

them. The fit of hysteria is of long duration, lasting from twe^ty

to thirty minutes or longer, whereas that of epilepsy is over in

a few minutes. The mere fact of unconsciousness is not con-

clusive, as the events of a hysterical fit are not in the least

recalled by the ])atient. lint, in hystei-ia, tliere is an autonuitic

I'esponse to sensory and aiulitoi'v imi)ulses, while in ci)ileps3' th(>

patient is, for the time, absolutely senseless.

The inctliii(/ei-er, who attempts to excite sympathy as a .sufferer

from epilep.sy, can, with a little care, generally be detected. lie

is careful to fall so as not to hurt himself, wliereas the epileptic

is thrown down suddenly, and if in the street will probably
strike his head or face, or will fall in the road, not making any
effort to save himself. The malingerer is red in the face, rather
tlian pale or livid ; his skin perspires from the exertion, his pupils

are not dilated, and are sensible to light. The fact that he has
not lo.st consciousness may be tested in various ways : by touch-
ing the conjixnctiva, when the eyelids will close, though he will

probably resist attempts to raise the upper eyelid
;
by applying

snuff to the nostrils
; by producing some very painful impreis.sion,

as by forcing one's thumb nail under that of the malingerei".

Minor epilepsy, or ^^e^/^ mal, is distinguished from cardiac
syncope, or simple fainting, by its occurrence under circum-
stances not conducive to fainting, by its suddenness, and by its

rapid recovery, followed by mental confusion, i-ather than
physical jn'ostration. The occurrence of .spasm or of any
warning sensation other than the feeling of faintness is in
favour of epilepsy. Syncope comes on more .slowly, and is

recognized as a gradually increa.sing faintness by the patient.
Still, this may happen as a warning sensation of jwiit mal. To
distinguish other forms of giddiness from the vei'tiginous form of
minor epilepsy, one must remember, that ordinary vertigo is not
accompanied by loss of consciousness, and that in the aural form,
or Meniere's disea.se, there are i)ersi.stent deafness and tinnitus.
When it has become certain that, in any case, the convulsions

are really epileptiform in character, it has yet to be determined
that they are not due to tumour of the brain, peripheral irritation,
or the ursemia of Bright's disease, before we can pronounce the

19
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disease to be epilepsy. In a great number of cases of idiopathic
epilepsy, the long liistory of recurring convulsions with no
associated sym])tuins will serve to distinguish it, whereas in local

disease of the brain there will probably be other indications,

such as headache, vomiting, optic neuritis, or local paralyses. In
Briffhfs disease the convidsions are epileptiform, but the patients,

as a rule, show good evidence of their state of health, in albu-
minuria, high tension of pulse, hypertrophy of heart, jireceding

urpeniia, or oedema ; the fits are often ushered in by drowsiness
and muscular twitchings, are of much longer duration, and recur
fre(iuently in the same day with intervals of drowsiness or semi-
coma. Any source of jyeripheral irritation should be inquired

into, such as a decayed tooth, intestinal worms, and in children

dentition, constipation of the bowels, pins in the clothes, &c.

It remains to be mentioned that noctvirnal attacks of epilep.sy

may be for a long time unrecognized, if they are not actually

witnessed by anyone. They may be suspected if a boy or girl,

not suffering from nocturnal enuresis, and beyond the age at

Avhich that is usual, unexpectedly wets the bed ; or if there are

petechise on the face or body, or a sore tongue which tlie patient

cannot account for, or headache.

Prognosis.—Epilejisy rarely recovers without treatment, and
the hope, so often entertained by the patient's friends, that

attacks beginning in youth will cease with the development

of puberty, or with the appearance of the menses, is

nearly certain to be disappointed. They can, however, be very

markedly controlled by treatment, and are generally the more
amenable the later in life they have begun. Dr. Glowers

states that the prognosis is better if the fits occur only dm-ing

waking, or only during sleeping hours, and not under both

circumstances ; if there is no conside:-able mental change : if

the attacks are only of the major kind, and not both major and

minor ; and that it is better if there is an aura than if there is

none.
The effect of the fits upon the mental condition of the patient

is. as a rule, directly in proportion to the duration of the illness

and the frequency of the attacks.

In themselves the attacks are not dangerous, except from

accidents to which they may lead, such as falling into water,

or into the tire, or from heights, and especially from bemg
smothered in bed during a nocturnal attack. The status

epilepticus is often fatal, but is a rare condition.

Treatment.—The object of treatment is to reduce the

frequency, or prevent the recurrence of the tits. The manage-

ment of a patient durmg a fit has also to be considered.

In the — Something may be done in many cases

by careful attention to diet, and other hygienic matters. Food

should be light and digestible, large meals should be avoided,

and especially heavy suppers just before going to bed. Stimu-
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lants sliould only bo taken in moderation, llegular but not

exhausting exercise, and an occupation that does not involve

danger to life, if a fit occurs, should, if possible, lie obtained.

Childi-en with epilepsy should be educated suitably to their

position in life, but need not be forced into competition.

Of medicines, the most useful are the bromides of potassium,

sodium, and ammonium, which have a very powerful inlluence

upon the course of the fits in the majority of cases. The

potassium salt is the one most generally employed, and should be

given in doses of from 10 to 30 grains three times a day. For

milder cases and yoimg subjects the lesser dose may siiffice.

Severe cases Avill require the larger dose, or even more. A com-

bination of the salts is preferred by some, such as the bromides

of potassium and sodium, or of sodium and ammonium, or of all

three. Lithium bromide has also been used. The dose of the

combined salts may be the same as that of either given sepa-

rately. Whichever salt is used, it must be continued for several

months, or years. Its effect is generally to diminish the fre-

quency or severity of the fits, so that they occur at intervals of

months, instead of every week : if the bromide is left off, the

fits again become more frequent, and consequently the patient

is glad to continue the use of the drug as a part of the daily

routine. Even if the fits cease entirely for several months or

a year, the bromide .should be continued for two years after the

last fit, and then in gradually dimmishing doses for another
year.

Large doses of the drug are best taken in plenty of water,

and the eruption of acne which sometimes occurs from its use
may be prevented by adding three or five minims of liquor

arsenicalis. Very large doses of brojuide are also inconvenient
in another way, making the patients dull and lethargic, with
muscular weakness and cold extremities. This condition is known
as bromism, and is liable to be induced by doses larger than half

a drachm three times a day. If it occurs the drug must be
diminished in quantity, or stopped altogether for a time.

Several other drugs have been used for epilepsy; none is so
good as the bromides, but they may lie used in combination with
them, or to replace them from time to time, for instance when
bromism has been induced. They are belladonna, zinc sulphate,
( xide, or lactate (up to 10 or 15 grains throe times a day), iron,
borax (15 to 30 grains), digitalis, and cannabis indica. Various
combinations iiiay be tried, and Gowers .speaks well of a mixture
of belladonna, lactate of zinc, and bromide of j)otassium.
During the Attack.—In cases where there is a definite aura

the attack can sometimes be arrested. If the aura consists of a
sensation in the hand, Avhich gradually proceeds up the arm, the
fit may possibly be checked by vigorou,sly rubbing the part, or
by tightly constricting the arm above the seat of the sensation,
thus preventing, as it were, its progress to the centres. Where
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this is successful the patient may wear a cord looped round tlie

upper arm, with one end conducted down his sleeve to the wrist,
so that by pulling upon this end lie can at once consti-ict tlie arm.
Other patients ward off tits l)y lying down on feeling tiie aura, or
by answering the indication afforded by the aura, as in the case
of a patient of Striimpell's, whose fits were preceded l)y a sensa-
tion of tenesmus, and miglit be sometimes checked by her going to
stool. Occasionally the uihalation of nitrite of amyl will prevent
the further develofiment of an attack. Wlien the fit lias really

begun little can he done in tlie way of treatment ; but the patient
can be protected from some of the results of the convulsions. As a
rule he must lie where he falls, unless this is in itself a position
of danger (a pool of water, or the fire), but he can be prevented
injuring himself against surrounding objects ; his collar, necktie,

cuffs, and other tight bands should be at once loosened ; and a
piece of cork, gutta percha, or fire-wood, should be held between
the teeth to prevent the tongue being bitten. Dr. Fagge gives

a word of caution with regai-d to false teeth, whicli may become
loosened in a fit, and be impacted in the pharynx. They should

l>e, therefore, always removed at night.

For the status epilepticm, the inhalation of niti-ite of amyl is

strongly recommended by Sir Crichton Browne ; other measures
are chlorofoi-m and ether inhalations, chloral in lo-grain doses

every four hours, small morphia injections grain), a moderate
venesection, and ice to the spine.

INFANTILE CONVULSIONS.

CoNA''ULSiONS occur \sith much gi-eater readiness in infancy

than in later periods of life, and under somewhat different cir-

cumstances. The child's nervous system is said to be more
excitable, or more sussceptible to slight impressions ; it is proliable

that the liigher centres are less developed and exert less con-

trolling power over the lower centres. The circumstances under

which convulsions generally occur are the following:—(1) The

onset of acute diseases, such as scarlatina, measles, and pneu-

monia ; the couA^dsions here seem to take the i)lace of the rigor

of adults. (2) Local diseases of the brain, of which acute menin-

gitis is the most frequent; but tubercular tumours, chronic

hydrocephalus, and lesions following otitis may occasionally be

the cause. (3) Great exhaustion, as after prolonged diarrhoea,

or diarrhcx^a and vomiting; the condition was formerly termed
" hydrocephaloid," from the reseiMilance which it bears, in its

nervous symptoms, to meningitis or "acute hydrocepludus."

(4) Venous congestion of the brain, such as may be caused

by an attack, of whooi)ing-cough, which sometimes terminates in

general convulsions. I once saw a child wlio would cry itself into

convulsions at once if its mother left it, holduig its breath, and
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becoming more and more livid, until the fit broke out. Convul-

sions which not unfreiiuently occur at the end of a pneumonia

may sometimes belong to this group, (o) Kachitis is now held

to be responsible for the gi-eat majority of cases of infantile con-

vulsions not included in the above groups. Often the fit is

induced by some peripheral irritation, such as indigestible food,

intestinal worms, especially lumbrici ; cutaneous irritation, .such

as pins in the clothing, instanced by Trousseau ; or the process of

dentition. Perhaps too much has at different times been made of

teething as a cause of convulsions, since delayed dentition is a

constant result of rickets, and so would co-exist with convulsions

in a large proportion of the cases. Sometimes no exciting cause

for the fit can be discovered. (6) Some infantile convulsions

must be regarded as really epileptic, since epilep.sy may begin

in infimcy ;
especially those must be so regarded which commence

in early childhood, P..17., at two or three years, when the influence

of rickets is beginning to wane.
Of these six grouj^s, it is especially the last two that are usually

considered as infantile conviilsions proper or eclampsia ivfanhan,

the convulsions in the other cases being more definitely sympto-
matic. Con^ailsions in children may closely resemble the epileptic

fit of adults ; l)ut in a large number of instances they are less

complete. They often begin with a short tonic stage ; the eyes

are turned to one or other side, the pui)ils are dilated, the head is

drawn back, and the arms and legs are rigidly extended. The
face may be at first pale ; but the lips soon become livid.

Twitching' then begins in the lips or eyelids, and extends to

the whole body, which may be thrown into violent clonic convul-
sions. The fit lasts a few minutes, and is followed by recovery

;

or there is a succession of fits, alternating with coma, during
which slight twitchings of the facial muscles or extremities may
take place. Often the convulsion is very much slighter, and
consists of little more than deviation of the eyes, or s(juinting, or
fixation of the chest with commencing lividity of the lijjs, or the
ccmvulsive closure of the glottis, known as laryiif/ismm stn'dnhi.i

{see IJiseases of the Larynx) ; or the hands are extended and
rigid, with the thumbs turned into the palms, or the hands and
feet are disposed in the manner characteristic of tetany (see

p. 31.3). Convulsion may be followed by temporary hemiplegia
in children as in adults. Strabismus is another occasional result.
Finally, com-ulsions in children are not infreciuently fatal.

Diagnosis.—The recognition of infantile convulsions is not
itself difficult. It is necessary, however, to determine upon what
they depend. If it is a first fit, the possibility that it is the onset
of an eranthem must be remembered ; the temperature should be
taken, and the child carefully watched for a time afterwards.
Fits due to brain disease are more likely to be xmilateral, and may
be accompanied with other symptoms, such as headache, vomit-
ing, retracted abdomen, or optic neuritis. In other cases the
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indications of rickets must be sought for in the beaded ribs, the
enlarged epiphyses, open fontanelle, and delayed dentition ; and
(iaret'ul inquiry should be made after some source of irritation,

such as unsuitable food, and others above-mentioned.
Treatment.—This again consists of tlae treatment of the fits,

and the means to be taken to prevent recurrence.
When a fit occurs it is usual to place the child at once in a

Avarm bath. If the bowels have not been recently opened, or if

there be reason to sui)pose the ingesta are causing irritation, a
gi'ain or two of calomel may be placed on the tongue. If the
fits are very violent and continuous, chloroform may be cautiously

administered. It will j)romptly check the convulsions ; but they
will probably return soon after it is withdi'awn, when it may be
again given for a few minutes. When the child recovers suffi-

ciently, 5 grains of bromide of potassium may be given ; or if the

fits are continuous, it may be given in somewhat larger doses

(7 or 10 grains) by the rectum. Chloral may be combined with
it to the extent of 3 to 5 gi'ains.

To prevent the recurrence of the fits, one must deal with the

predisposing condition, and with the special susceptibility to

convulsion. Not much can be said here on the prevention of

the fits due to the exanthemata, to meningitis, brain disease,

or whooping-cough. These several diseases must be treated as

advised elsewhere, and except in this way the fits accompanying
thon are very little amenable to treatment. Tlie frequency of

convulsions in rachitic children can be much influenced by treat-

ment suitable to rachitis, such as regulation of the food,

administration of cod-liver oil, and general hygienic improve-

ment, together with the use of potassium bromide in doses of

2 or 3 grains three times daily. Similarly, the cases that are

more allied to epilepsy should be treated by the regular use of

the bromides.

MIGRAINE.

This complaint consists of recurring attacks of headache, pre-

ceded by certain abnormal sensations, and often associated with

nausea and sickness. It is also Icnown as sick headache, and

megrim, the English equivalent of migraine.

etiology.—It is undoubtedly hereditary, and, like epilepsy, it

may have hereditary connexions with other nem-oses
;
or it may

occur in those who inherit gout. Though it may begin in early

childhood, it commonly first appears about the age of puberty,

and lasts through the greater part of life ; it rarely commences

at an advanced age. It is, perhaps, more frequent in women

than in men. The attacks are more lilvcly to occur in those whose

occupations are sedentary, or Avhose Avork is chiefly mental
;
and

it is predisposed to by various improper hygienic conditions.

The immediate cause of an attack is often some disturbance ol
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digestion by a large meal, or indigestible food, or by constipa-

tion, or it is some exceptional mental or bodily fatigue, or worry

or anxiety. Overstrain of the eyes, as in long reading, or in sight-

seeing (theatres, picture-galleries), is a not uncommon cause, and

especially if there is any uncorrected error of refraction; thus

hyijermetropia, astigmatism, and muscular asthenopia, which are

freciuently the cause of frontal headaches, occasionally lead to

definite attacks of the special kind of headache known as

migraine.
Symptoms.—A complete attack consists of the sensory phe-

nomena and the succeeding headache ; but sometimes the attack

consists only of headache, and at others the sensations are

experienced alone without being followed by pain in the head.

The most characteristic commencement of migraine is by a
visual sensation consisting of half-blindness or hemianopia. In
a great number of cases it takes place as follows : the patient

may be apparently in perfect health when he notices that he
is unable to see what is directly in the centre of the field of

vision, but has to shift his head a little for the purpose ; or

he sees at once that the centre is occupied by a bright spot.

In a few minutes the area of blindness enlarges, and if he tunis

towards a dark i)art of the room, or to a clear surface, like the
ceiling, he will see a small circle of brightly sparkling colours,

having a zigzag or vandyked pattern. From minute to minute
the circle grows larger and larger to one or other side and
away from the centre, opening out so as to form a horseshoe,
which obscures the field of vision as it spreads outAvards, while
vision I'eturns in the centre, and progressively iinproves. The
outer margin of the horseshoe consists of the zigzag lirie of
colours ; within this is the blind area, full of movement as of a
boiling fluid ; within this again, the recovered area of vision.

Generally, in half an hour from the beginning the hor.se.shoe has
reached the periphery of the field

;
every object is now visible,

though, perhaps, with a .sensation of oscillation or (piivernig.

By closing each eye alternately it will be seen that the .sen.sation

is not due to an affection of either of them, but to a disturbance
of the brain which must be situate behind the optic chiasma
on the .side opposite to the blind part of the field. This curious
spectrum has been described as tcichopsin, or fortification-figures.
The visual phenomenon is not always so definite as this—it may
consist only of flashes of light or half-blindness without spectra.
Much more rarely other sensory disturbances occur, and they

generally follow the hemianopia in the course of half an hour or
an hour, or they may occur without it. They consist of tingling
sensations in the limbs, face, tongue, or other parts

;
they may

begin in one finger, spread then to another, and so to the
hand or ii]) tlie ai-m, and to tlie face or throat, the part first
attacked recovering as the others are invaded. These sensa-
tions arc mostly unilateral: they may be followed by transient
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AveaknesH. Aphasia is another disturbance that may occur in tlie

course of mig-raine ; words arc I'oro'ottcn or misplaced, the con-
dition resembUng- that of one who lias just had too much wine.
Aphasia is commonly associated with spectrum on the right side
of the field, and if tingling coexists that also is on the right
side. Tlius, the cerebral disturbance is on the left side, as it is

ill cases of aphasia from embolism or htemorrhage—at least, this
is true of right-handed persons. In some cases the only dis-
turbance preceding tlie headache is of a mental kind; there is

depression, languor, or fear of impending evil ; and these feelings
may last from half an hour to two or three hours.
The essential feature of the illness is the headache which comes

.on sooner or later after the preceding sensations, generally as
these are declining

;
though I know one case where it nearly

always occurs the day after the spectrum, with a perfectly
healthy interval between them. The headache is of all degrees
of intensity, so slight as not to interfere with even mental Avork,

or so severe as entirely to unfit the sufferer for any action what-
ever. It often lasts a whole day, and in the severer forms it

. increases gradually, imtil when at its height nausea and vomiting
occur, and a certain amount of relief is afforded to the pain.

After this it cjuickly disappears, or it subsides more gradually,

or it continues till the patient seeks his bed at night, in which
case he will probably awake the following morning cured, but

with some sense of wealcness or fatigue. The pain is often

unilateral, a fact intlicated by the name hemicrania , with which
the terms migraine and megrim are etymologically connected;

but it may begin on one side and change over to the other,

and even return again to the side first affected, or it may
affect both sides at once ; the side first affected is generally that

which is opposite to the visual spectrum. The pain may begin

in the frontal, temporal, parietal region, or behind the eye, often

at a very limited spot ; thence it may spread in dilTerent

. directions, or become general. It is often boring in character,

aggravated hy movement, light, or sound, and in bad cases the

patients are only comfortable in the recumbent posture. With
this the face is pale, and draA\Ti, the hands and feet cold, the

pulse feeble, small, and slow. Only in some cases it appears that

. as the headache continues these conditions are reversed, the face

flushes, and sweating occurs. CTcrman writers, indeed, describe

two varieties of migraine

—

Hemicrania sipnpaf/teticn-spastica, and

hemicrania sympafhetico-paralytica, in the first of which file affected

side of the head is said to be pale and cold, with contracted

arteries, dilated pupil, and increased secretion of sali\-a, while on

the affected side in the latter there should be flushing, a hot red

ear, contracted pupil, throbbing temporal arteries, an<l miilateral

sweating. But these forms can by no means always be recog-

nized.

The attacks of migraine recur at intervals of a few days to tAvo
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or three months, an interval of three or four weeks bemg more

common. Particular attacks may be determined by the special

causes enumerated, but sometimes it is impossible to find out

what has induced the disturl)ance. The duration of the disease

is often lifelong, although it sometimes becomes less fre(iuent,

or disappears altogether, after the age of fifty. Cases have been

observed in which attacks of migi-aine have become less or ceased

on the appearance of other neuroses, such as epilepsy, asthma,

or spasmodic croup ; and a similar relation to gout has been also

shown to exist.

Pathology.—The view that this is a gastric or "Inlious" dis-

order is perpetuated by the use of the term sick headache, by the

vomiting of bile which sometimes occurs, and by an attack being

occasionally induced by an injudicious meal. But the latter cases

form a very small proportion of the whole, and it is clear, from the

preceding -sisual and other sensory phenomena, that it is ([uite

early or primarily a cerebral lesion. Several authorities have
advocated the vasomotor theory of its origin. Dr. Latham sup-

poses that the earlier phenomena are due to a contracted condi-

tion of the ve.ssels, and the headache to exhaustion and subsequent
paralytic distension of the same. The division into two classes of

cases, according as the vessels of the head and face are contracted

or dilated, has been ah-eady referred to. But neither of the e

"views can be well maintained, and it is much more probable that

the sjmipathetie disturbances are secondary phenomena, the

primary change being a disturliance of the cells of the cei'ebral

cortex, which disturbance Dr. Gowers points out is one of com-
bined inhibition and discharge. For instance, the blindness is due
to inhil)ition, the spectrum to discharge. Dr. Liveing described
the process as a nerve-storm ; Dr. Fagge classes the disease, with
epilejisy and Meniere's disease, as a paroxysmal neurosis. In any
case it is certain that no anatomical change is present as a cause
of the disease.

Diagnosis.—The association of the headache with the various
sensory disturbances, and its recurrence at intervals, are generally
sufficient to distinguish the complaint. The headache of bi-ain

disease is either continuous, or if it remits the intervals, are
shorter, and the attacks longer than those of migraine. Where
the visual spectrum is present it is generally quite characteristic.
Epilepsy with a visual aura may be confounded with it ; but the
aura of epilep.sy is of very short duration, while the .spectrum of
migraine mostly lasts from twenty to thirty minutes. There is
no loss of consciousness in migraine.
Prognosis.—Under treatment much improvement may be ob-

tained both in the freiiuency, and in the severity of the attacks;
though the disea.se commonly continues for years. It is, however,
not dangerous to life, and there is no CA'idence that sufferers from
migraine are more liable than others to haemorrhage, thrombosis,
and other diseases of the brain.
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Treatment.—J?z the Interval.—Tho patient should 1)e placed
under the most favourable hygienic c( nditions, including a cai-e-
fully regulated diet, the avoidance of constipation, exercise with-
out exhaustion, pure and l)racing air, exemption from exces-
sive brain study or mental worry. To these may be generally
added the use of tonic remedies, such as iron, quinine, strychnia,
arsenic, and cod-liver oil. Ocular defects, if any, should be reme-
died by suitable spectacles. Dr. Seguin, of New York, strongly
advocated the use of cannabis indica to prevent the recurrence
of attacks ; it is best given twice a day in pills containing J or ?,

grain of the extract, and these should be combined, like any 'other
treatment employed with this object, for at least six months, and,
if necessary, for longer. Bromide of potassium is uncertain in its

action ; it is most successful, according to Dr. Glowers, in cases in
which the face flushes, or is unchanged in colour. For cases in
which pallor occurs he recommends nitro-glycerine to be taken
two or three times daily after food, in doses of ir^^ to ^sv ^f
a minim ; he suggests that by frequently flushing the brainVith
blood the nutrition of the parts concerned may be improved.

During the Attack.—Drugs have very little influence on the
attacks when they are already developed. If the headache is

severe the patient should lie down in a darkened and quiet room,
with a cold water compress to the head, and hot water bottles

to th-j feet if there is a tendency to collapse. He may take soda
water, or suck ice ; there will be little desire for food, but after

a time some soup or lieef-tea may be beneficial. Many people
find relief in tea, or coffee, or guarana, a substance which con-
tains the same alkaloid in greater i:)roportion than either tea or

coffee. It may be taken in three or four doses of lo to 30 grains
mixed with water, at intervals of half an hour. Antipyrin relieves

many sufferers, taken in a single dose of 10, lo, or 20 grains.

Bromide of ijotassium (20--30 grains), chloral hydrate (15-30

grains), or butyl-chloral hydrate (10-15 grains) may be tried, and
of these the first is most likely to do good. Cannabis indica may
also be tried in the attack in doses of 10 minims of the tincture,

or J grain of the extract. Nitrite of amyl and nitro-glycerine on

the" one hand, and ergotin on the other, have been given to

influence the vasomotor system, and have occasionally done some
good, but they cannot be depended upon. Locally, besides cold

applications, various anodynes have been employed with varying

success, such as ether or bisulphide of carbon on cotton wool

covered by a watch-glass, extract of belladonna, diluted ointment

of veratria, and menthol.

VERTIGO.

This is a disorder of the function of e(|ui]il)rium of the body,

l)y which is produced a sense of unsteadiness or of movement
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of the body in one or other cUrectioii, or a sense of movement in

suri-ounding objects, or an actual movement of the body itself.

The term is more or less synonymous Avith giddiness or dizziness.

It is of very different degrees. It may amount only to a slight

instability or unsteadiness. Sometimes the patient seems to fall

forward, or turn round, when he actually does not move
;
in other

cases, surrounding objects appear to be moving round, or up and

down
;

or, the sense of movement of the body and of surrounding

objects may occur together. Often the patient reels and staggers,

takes hold of chair, tal)le, or railing for support, or, failing that,

may fall to the ground.
The e(iuilibrium of tlie body seems to depend on various centri-

petal impressions, and upon the integi-ity of the middle lobe of

the cerebellum. These centripetal impressions are derived from
the skin, from tlie nniscles, especially of the lower part of the body,

;md from the semicircular canals of the labyrinth of the ear. A
Icnowledge of the jjosition of the head and eyes also contributes

to cciuilibrium, and this is probably derived from active inner-

vat'ion. If any one of these centripetal impressions is deficient,

vertigo may result, and one of the most common causes of vertigo

is a lesion of the labyi'inth, producing Avhat is known as laby-

rinthine or aural vertigo. Experiments on animals have shown
that lesions of tlie semicircular canals will produce A'ertigo, the
direction of the movement being determined by the canal injured,

—wliether liorizontal, tran.sverse or vertical, whether right or left,

and by the natui-e of the injury,—whether irritative or destructive.

But vertigo in man is caused not only by primary disease of

the labyrinth, such as hfemorrhage or congestion, l)ut liy diseases
of the middle ear, and of the meatus, such as inflammation of the
tympanum, obstruction of the Eustachian tube, and collections of

cerumen in the meatus ; and even by syringing tlie ear, when the
membrana tympani is perforated. Proliably the effect is brought
about by tliese morbid conditions altering the pressure of the
endolymph in the labyrintli.

It is, however, the internal ear which is affected in the great
majority of cases ; the patients suffer, at the same time, from
tinnitus, deafness, and vertigo ; and tlie deafness is not due to
imi)erfect conduction through the middle or external ear. It was
in some very severe forms of aural vertigo that Meniere called
attention to the association of the symptoms, and the presence of
disease in the semicircular canals; hence, the term Meniere's disease
has been employed, and has been extended by most writers to
every form, however slight, of labyrinthine vertigo. In well-
marked cases there is constant tinnitus, with more or less deaf-
ness, of which, however, the patient may himself be unconscious,
until it is slioAvn by special examination. The vertigo is generally
paroxysmal, occuri'ing at intervals of some days or weeks, excited
by movements, and liy coughing, sneezing, oi- blowing the nose;
or it occurs spontaneously, or even during sleep. 'J'he attack some-
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times begins with a great iricrea.se of the tirniitus, wliicli uiav
resemble tlie whistle of a locomotive, the firing of a gun, or the
roar of a walerfall. The vertigo may l)e of any of tlie kinds above-
mentioned ; the patient may appear to turn round, or be thrown
forwards, or he may see objects moving round, or to one or other
side, or he nuiy liimself fall forwards on to one side. The move-
ment, or the sense of movement, both of the patient and the
.surroundmg objects—for these, as a rule, coincide in direction

—

is generally toAvai-ds the side of the affected ear. There may be a
very short interval of unconsciousness, and, in bad attacks, there
is nausea, followed by vomiting, pallor and coldness of the ex-
tremities. Sometimes there are movements of the eyes in aural
vertigo. The sense of giddiness may last for two or three or

several hours, so that the patient is totally unfit for anything, and
has to confine himself to the recumbent position ; and tinnitus and
deafness persist for some time also in an aggraA^ated form.
The attacks in progressive cases may become almost continuous,

so that the patient is always suffering more or less from vertigo,

and is unable to move at all, while, from time to time, fresh

paroxysms increase his sufferings.

etiology.—Aural vertigo is rare under thirty years of age :

the conditions which may lead to it seem to be cold, gout,

syphilis, and senile changes ; but it is often quite imjjossible to

say what is the exact natm*e of the senile changes. The attacks

are excited not only l)y movement, but also by fatigue, ex-

haustion, and gastric derangements.
Pathology.—The exact i)athology of aural vertigo must still

1)0 considered uncertain. Dr. Fagge adopted the view of Dr.

Wilks, that it was a paroxysmal nem-osis analogous to epilepsy

and migraine, that the disturbance starts in the auditory centres,

and that the phenomena are no more significant of a lesion of

the ear, than migrauie with its specti-um proves a disease of the

eye. But, in the majority of cases, the persistent tinnitus or

deafness between the' paroxysms contrasts with the perfectly

healthy intervals of epilepsy and migraine : and the view held by

Dr. Gowers is to the effect that the labjTinthine disease brings

the centre for e(iuiUbration into a state of instability, and tliat

some irritation, not always to be recognized, determines a sudden

derangement.
Other forms of vertigo are described besides the above. It

occurs as part of epilepsy in some cases, and in migraine
;

it

may also result from organic disease of the brain, such as

tumour. Rarely an ocular vertigo may result from the weakness

of one of the muscles of the eyeball. Gastric vertigo, rortiffo a

stomacho Iseio, is also described, but it is possible that many such

cases have really au aural oi-igin, the attacks lieing only started

by the gastric disturbance.

Treatment.—]^romide of potassium is of gi-eat value m the

treatment of aural vertigo ; it sliould be given in doses of 15 to
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•20 ffi-ains tlii-ec times a day ; it probably acts by lessening the

condition of instability of the centre. Blisters or stimnlatmg

ointments may be apphed behind the ear. Little is known ot

the direct influence of drugs in diseases of the laliyi-mth ;
where

syphilis or gout is likely to be the cause, it should be met by

appropviate remedies. The general health recpiires attention,

and the recurrence of gastric disturbance should be avoided.

Charcot, remembering the eifect of large doses of (puninc in

producing deafness and tinnitus, gave this drug m doses of

7 to 16 grains daily for some months with success. Gowers

has found salicylate of sodium useful in 5-grain doses thrice

daily.

SPASMODIC TORTICOLLIS.

There are two forms of disease known by the name of tor-

ticollis : Juvpfl tarticollis or congenital wryneck, and spa.viwdic

torficollis. The former is not a disease of the nervous system
;

it is due to a permanent shortening of the sternomastoid muscle,

which is attributed in some cases to injuries during birth, and
is observed first during childhood, if not in early mfancy.

Spasmodic torticollis, or spasmodic wryneck, is a functional

neurosis, characterized by tonic and clonic contractions of the

muscles of the neck, whereby the head is forced into an un-
natural position.

.ffitiology.—The disease is rarely seen before the age of thirty ;

it affects lioth sexes, but females more often than men. The
cause cannot always be ascertained ; neurotic inheritance, ex])o-

sure to cold, falls and injuries, overstrain of the shoulder, arm, or

neck in particular occupations, have been recorded as antecedents.

Symptoms.—It begins gradually, being first felt as a mere
discomfort in the neck ; then distinct jerking movements of the
affected muscles are felt, by which the head is rotated or dis-

lilaced. If, for instance, the right sternomastoid is affected, the
head is constantly being jerked in the direction of the action of

this muscle, the chin is thrust forward or iqjward to the oppo-
site side, and the occiput is drawn down towards the clavicle.

The contractions are sudden, irregulai-, and frequent ; for a few
moments there is a remission, during which the i)atient slowly
and cautiously tries to bring tlie head straight, when the muscle
again contracts, and the face is gradually forced round to the left.

The movements are for a time checked by supporting tlie head,
and they cease during sleep, but immediately the patient awakes
the movements recommence, and continue with but little rest
throughout the day. The muscle most frequently affected is the
sternomastoid, and next to that the upper part of the trapezius
and the splcnius capitis ; the scalenus, the deep rotators of tlie

head, and platysma myoides are also somewhat concerned. Tlie
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position of tlio lioad is ol' coiirso tletoniiinod by tlio mu8cles which
contract. The position due to the sternomastoid has l)een men-
tioned ; the trapezius draws the head backwards and downwards
towards its own side, with sh<rht rotation of tlie face towards
the opposite side ; while the splenius draws the licad downwards
with shght rotation towards its own side. Two or more of these
muscles may be allected at the same time ; most often the sterno-
mastoid with' the upjjer part of the trapezius of the same side, or
the splenius of the opposite side. An intermediate position of

the head will of course be the result. Or corresponding nuiscles

on the two sides may act together, drawing the head liackwards
during their contraction. In such cases there is generally an
associated contraction of the frontal muscles, which normally
contract when we throw back the head to look upwards. Occa-
sionally the disease itself spreads to the muscles of the face, or

to those of the shoulder or arm ; and this is especially so at

the height of the jiaroxysm. In shghter cases, or in early stages,

there may be no pain, but in severer forms there is neuralgic

pain in the contracting muscles. From their excessive action the

muscles often hypertrophy
;

they at least retain their natm-al

bulk. The electrical irritability is normal, or increased.

Pathology.—Of this little is known. The disease is at least

not due to lesion of muscle or of nerve; but is a disturbance of

the motor centres, either in the cortex of the brain or in the

spinal axis, or perhajjs in both situations in the same case.

The Prognosis is very unfavourable ; the spasms may subside

after a few months, but far more often persist in a more or less

severe form for the rest of life.

Treatment.—The disease is most intractable, and numbers of

drugs have l)een tried with but a small amount of success, i

have seen good from bromide of potassium. Growers speaks of

benefit from asafa^tida and valerianate of zinc. Opiates and other

sedatives (chloroform, Indian hemp, morphia) may check the

spasms while the patient is under their influence, but it returns

again in the course of some hours unless the dose is repeated.

Dr. J . Ilarley gave succus conii up to 3 and 4 ounces in a daily

dose, thus (juietrng the spasm for the time, but without any

permanent effect. Galvanism is sometimes useful. A weak

constant current should be passed continuously through the

contracted muscles for five or ten minutes.

Surgery in these cases does no good. The spinal accessory has

been divided or resected, causing atrophy of its own muscles, but

not preventing the spread of the disease to others. Division of

the muscle or tendon tloes not prevent the contraction of the

muscle, which will only become more painful.
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TARALYSIS AGITANS.

This disease consists, in its fully developed form, of a rhythmical

contraction of the muscles of the limbs, associated with weakness

and rigidity. It has also been called shaking palsy, and Parkin-

son's disease, after the name of him who first described it.

etiology.—It is a disease of advanced life, rareljf occurring

before the age of forty-five years
;
but, on the other hand, not

often commencing after the age of sixty-five. It occurs in men
somewhat more frequently than in women. It cannot ahvays be
traced to any definite cause

;
emotion, fright, injuries, acute

diseases, and exposure to cold have been the determining factors

in some cases.

Sym.ptoms.—It commonly Ijegins in one hand and arm with a
tremulous movement, due to a rhythmical contraction of antago-
nistic muscles. The movement is most mai'ked in the hand ; the
fingers are generally flexed, with the thumb resting against the
forefinger, and the constant slight flexion and extension of the
fingers and tliumb produces a movement like that of rolling pills.

Similar slight movements of flexion and extension occur at the
wrist and elbow joints. After the tremor has existed for some
time in one arm, it generally spreads to the leg of the same side

;

and then in succession to the arm and leg of the opposite side.

The trunk may also be affected, though it is not always easy to
say how much the tremor is due to the movements in the legs

;

and, finally, in some cases there may be a slight movement of
the head. Occsionally even the muscles of the jaw and tongue,
but very rarely tliose of the face, are affected. These movements
vary in extent ; in I'apidity they range between 4^ and 7 to the
second. As a rule the movements continue even during rest; thus,
if the patient sits with the arm resting on the knee, both the leg
and the hand and arm will continue to tremble. In early cases,
however, support may check the tremor for a time, and in ad-
vanced cases Avith the rigidity to be presently described, the
tremor may only occur on movement. By voluntary efforts fixing
the limb, the tremor may also for a time be stopped, and it ceases
during sleep.

Another feature of the disease is weakness and rigidity of the
affected muscles. In the majority of cases this follows the tremor;m others, it occurs at the same time as, or before, the tremor. In
a case that ha« began with tremor in one limb, the rigidity may
appear first in another limb, and be followed by trembling. The
muscular weakness is shown by deficient power of grasp, and
fatigue on exertion. The rigidity imposes on the patient a charac-
teristic posture, which is most marked when he is standing.
Ihe body is bent somewhat forwards, the elbows are flexed nearly
to a right angle, and stand out a little from the side, the hands
are m the position above described; the legs are slightly bent at
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! knees
;
the head is also inclined forwards, and the face wearsxed anxious expression. The gait is vei-y peculiar ; the patient

3S troni his seat slowly and wth apparent diffi(nilty, and liis

the knees
a iixed

rises
^

first steps are hesitating
; but soon his movenientrbecome ^and quicker, he seems with each step to be trying to prevent a

tall and ultimately, unless stopped, he may actually fall forward
to the ground. Some patients when gently pushed backwards
are unable to stop tliemselves, and continue to walk ])ackwards
until they meet an obstacle or fall. The terms fesHnotkm and
propuUion have been used to describe the forward tendency
retropulsion and retrogvei^sion the backward movement. Speechmay be similarly slow at first, and afterwards rapid. Otherwise
all movements tend to be slow on account of the rigidity • for
instance, the patients turn with difficulty. The muscles are' not
hypertrophied by their excessive action, and only in late cases
with long continued rigidity do they present some atrophy. The
reflexes and electrical reactions are generally normal. Some .sul)-

jective sensations are often experienced, such as rheumatic pains,
sense of fatigue, and especially a sense of great lieat, which is
often accompanied liy free perspirations.
The disease is chronic and progressive, yet its course may be

very slow, two or three years perhaps elapsing between the affec-
tion of one and another limb. Probably a well-marked case
never recovers ; but it is fatal only through bed-sores or exhaus-
tion in the extreme cases; intercurrent disease, e.f/., of the lungs,
terminates others.

Pathology.—There is no visible change in the nervous system
to accoimt for the disease ; it can at present only be regarded as
a functional disorder, probably of the cortical motor centres.
Diagnosis.—There is but little difficulty in recognizing

paralysis agitans. Formerly, no doubt, it was confounded with
disseminated sclerosis, which occurs, howcA^er, earlier in life, and in

which there are wider and more irregular movements of the
limbs, only brought on by movement, implication of the head,
staccato or scanning speech, and nystagmus. Charcot distin-

guished senile tremor from paralysis agitans, especially by the
constant trembling of the head ; in the former, also, the move-
ments are finer, both arms are often involved togetlier, and there
is no tendency to rigidity : it comes on later in life.

Treatment.—This is most unsatisfactory. Rest and the
avoidance of excitement are desu'able. Various sedative drugs

—

morphia, opium, or couium—may check the movements for

awhile, but without permanent benefit. Arsenic seems to have
done good in some cases, and Growers recommends arsenic,

Indian hemp, and opium together. Fagge notes the improve-
ment which took place in a case treated with galvanism at

Guy's Hospital, but the remedy is not generally to be depended
on.
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CHOREA.

Chorka ii cliaracterized by irregular involuntary movements of

diilerent parts of the body. The popular equivalent, St. Vitus's

Dance, has reference to tlic occurrence in the Middle Ages of

epidemics of dancing mania, when patients were cured by a

pilgi'image to the shrine of St. A'itus—Chorea Sancti Viti. But

the complaint in those epidemics partook rather of the nature

of hysteria, and though the name chorea is still sometimes used

to indicate some other forms of abnormal movement (chorea

major), it is, as a nile, reserved for the disorder now to be

descriloed.

etiology.—It is mostly a disease of childhood
;
nearly half

tlie cases occur between the ages of iive and ten, and another

third between ten and fifteen. It is more frequent in girls tlian in

boys, in the proportion of two or three to one. Fright or mental
shock of some kind is certainly a cause of the disea.se in many
ca.ses, though parents are often too ready to account for the

attack in this Avay. It may arise after injury, perhaps, also,

as a result of emotion. Occasionally a case seems to ari.se from
a healthy child imitating the actions of one who is choreic ; but
here mistakes are likely to happen, as disorders so arising are

generally of a hystei'ical kind. In the small projjortion of cases

that occur among adults, pregnancy has an important share in

the causation. Lastly, rheumatism has a close connexion with
chorea. Tliey lioth occur in the same .subjects, either one pre-
ceding the other : choreic movements sometimes appear in the
course of acute rheumati.'-m, or rheumatic pains in the course
of chorea, l^otli diseases give rise to endocarditis.

Symptoms.—The child affected with Avell-marked chorea is

in a constant state of movement—-whether lying, sitting, or
.standing. The movements affect nearly all the muscles of the
body, and are jerky, irregular, and devoid of purpose. The
fingers are opened and shut, the Avrist suddenly extended or
Hexed, or tlie shoidder shrugged. Tlie facial muscles are
twitched, the eyebrows suddenly elevated, the head or the eyes
rotated to one side, and the chin elevated or depressed. In the
lower extremities the movements are often less; the toes are
t-\vitched, or the knee gives way on one side. In the mu.scles of
tlie trunk, one notices half rotation of the body to one or other
side, sudden retraction of the abdomen, or jerky action of the
respiratory muscles.
The irregularity is more marked on voluntary movements.

If the hands are stretched out in front, the child is quite
unalile to hold them steady: on protruding the tongue, it is
put out Avith a jerk, and perhaps withdrawn suddenly, and
the nuiscles of the jaws act capriciously at the same time ; in
walking the legs are throAvn about, the body is jerked round,

20
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and the shoulders are lifted. In the same way it may be seen
that the muscles relax with great readiness; after gi-asping an
object, one or two lingers quickly yield, and soon the hand and
arm will di'op. The movements are increased when the patient
is watched, or if she becomes excited

;
they cease during sleep.

The vocal cords have been seen to quiver, and a low-pitched,
monotonous voice is attributed to their want of tension. Speech
is irregular, and the patient is unal>le to smg a long note : these
may be due to the irregularity of the respiratory movements.
Both nerves and muscles show increased ii-ritability to faradic

and galvanic currents.

It has been said that all the muscles are affected ; but it is not
uncommon for the arm and leg of one side only to be affected
{hemichorea). The facial and trunk muscles are always involved
on both sides.

Sensation is but little disturbed : there may be some formica-
tion or tingling, but very rarely any definite hypersesthesia, or
ansesthesia.

It is not always easy to say what the condition of the mind is

:

often a child Avith chorea looks silly or idiotic; but this is due to

the contractions of the facial muscles, which in this case are not
a true index of the mind. Apart from tliis, however, the child's

disposition is apt to be altered: she becomes fretful, irritable,

capricious, and intellectually dull.

In about half the cases a murmur over the heart's area may be
recognized. The heart is also often irregular in action, but this

is probably secondary to the ii-regularity of the respu-atory

movements. The murmur is commonly heard at the apex of the

lieart, and is systolic in time. Mostly it is limited to this area,

occasionally it is audible in the axUla and behind, and is

oliviously due to mitral regurgitation. Sometimes a hsemic liasic

murmur is present. The origin of the apex murmur has been
inuch discussed, but since endocarditis has been frequently

found in fatal cases, and some of the mm'mm-s of chorea are

midoubtedly due to a valve lesion, it is fair to suppose that in

other cases they often arise from endocarditis. Some, indeed,

may be the result of preceding rheumatism ; but this will not

account for the majority, which appear to develope in the com'se

of the chorea itself.

Varieties.—Sometimes the symptoms are \Qvy slight, and

remain so for some time ; the lingers are only twitched a little,

irregular movements are scarcely noticed, but the child drops

things that she attempts to carry.

A decided paralysis is sometimes present together with slight

choreic movements; the arm hangs by the side, and can with

difficulty be raised; the fingers are twitched occasionally, and

the grasp is extremely feeble.

Exceptionally the movements are very violent : standing ov

sitting is impossible, and the patient is confined to bed, where
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she throws lici-sclf about in the wildest contortions, striking

the hands and arms against the sides or head of the bed, and

rubbing the elbows, shoulders, hips, knees, and heels, so as to

produce serious abrasions of the skin. Feeding becomes difficult

or impossible, as everything placed to the mouth of the patient

is jerked aside, or spilt ; and even if it gets into the mouth it

nuiy be rejected by the want of co-ordination for deglutition.

These cases sometimes progress with great rapidity ; the patient

is exhausted by the constant movement and the want of sufficient

nutriment
;
rapid emaciation takes place, the face is flushed, the

eyes sunken but bi-ight, the lips and tongue dry, the pulse rapid,

and ultimately death may occur, being preceded often by some
rise of temperature. In some the mind is severely affected, the

patient becoming delirious, or even wildly maniacal. These
violent cases are much more fre(iuent in adults l^etween the ages

of fifteen and twenty-five, and a lai-ge proijortion are in pregnant
females.

Duration.—The duration of chorea is very variable. The
majority of cases last from six weeks to tlii'ee months; not

unfrecjuently some slight twitching may occur for many weeks
or months after the severer manifestations have subsided, and
the symptoms may again after a time become aggravated. Tlic

violent cases are usually of short duration ; if death takes place

it is often within two or three weeks from the first symptom,
or from the time when the movements became violent; if recovery
ensues the movements become quieter after a few weeks, though
complete cure may be delayed some time. Chorea is very apt
to recur even after its entire subsidence ; second and third

attacks are fre(j:uent. These may be of shorter duration than the
primary attack, but are not diffei'ent in other respects.

Terminations.—The vast majority of cases recover, especially

in children ; l)ut the disease sometimes leaves behind it a liability

to sudden starts, which in the course of months also subside. In
some cases towards the end of the attack, i)aralysis of the limbs
occurs ; this may be only on one side (choreic hemiplegia) ; but
rarely all the four limbs may be affected, the child lying quite
helpless, and each limb dropping like a log on being raised from
the bed. Speechlessness, mental weakness, maniacal and melan-
cholic conditions, also occasionally occur, and are generally tem-
l)orary. Epilepsy has also been observed as a sequela of chorea.
Adult and Senile Chorea.—When the disease attacks individuals

of middle or advanced age, the movements are similar to those
of children's chorea ; but they are mostly extensive, often prevent
the individual following any occupation, and may persist for
several years. These cases seem to have no connexion Avith
rheumatism or cardiac disease, but may arise from fright or severe
emotion.

Pathological Changes.—Tlie nervous system presents after
death no appearances, either to the naked ey^ or microscopically,
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that can be regarded as essential to the disease, or in any sense
its cause. Such changes as have been found vary in different
cases, and are either accidental or secondary. Among these
niay be noted obstructions of minute vessels in the bi-aiu, swell-
ing and degeneration of nerve-cells in the corpora striata and
other parts, enlargements of the perivascular spaces, and haemor-
I'hage around minute vessels. Of the other organs of the body
the heart is the only one that is generally involved ; and in fatal
cases of chorea this nearly always presents evidence of endo-
carditis (7o out of 80 cases, Sturges ; 17 out of 18 cases, Fagge).
Fine granulations are found along the edge of the mitral valve on
the auricular face, and sometimes on the aortic valves. These
may be present when there has been no antecedent rheu-
matism. Occasionally the valvular lesion is older and more
extensive.
- Pathology.—The seat of the lesion and its nature have to be
considered. Many of the facts of chorea are in favour of the
lesion lieing cerebral. They are—its origin in emotional disturb-
ance, the influence of the Avill, of emotion, and of distraction of

the attention xxpon the movements, their cessation during sleep,

their frequent limitation to one side in the limbs, while they
affect both sides of the face and trimk, and the coincident dis-

turbance of the mental faculties. The motor convolutions are
then tlie most probal)le part of the brain, and since ]io lesion can
be detected we must regard it as a functional condition, or neurosis.

Tlie actual cliange may be, as Gowers suggests, a lowered resist-

ance on the part of the cells, leading to their too ready dis-

cliarge. It cannot be attributed to embolism of minute arteries

in the central ganglia or cortex, since patliological changes of

this kind have only rarely been found ; the disease frequently

I)recedes endocarditis, and may certainly be caused by emotional
distui'bance. How the influence of rheumatism is exerted cannot
at present l)e stated.

Diagnosis.—Tliis rarely presents any difficulty. Movements
closely resembling those of chorea may occur as a part of hysteria

;

they are generally more rh3^hmica], more localized, and may
recover quickly.

Prognosis.—Tliis has already been indicated. In children it

is favourable ; in adults death is more frequent, and cases in

elderly patients may continue intractable for years.

Treatment.—The child should be kept quiet in bed, and every-

thuig tendhig to worry or annoy should be kept from her. She
should not be .subject to the ridicule of companions, nor to much
study of lessons.

" The diet sliould be plain, nutritious, and abun-

dant. The drugs that have I)een niost useful are zinc and arsenic.

The latter undoubtedly shortens the attack ; it may be given in

2 or 3-minim doses three times a day after meals, and gradually

increased to o or 7 minims in young chikh-en, or to 10 minims in

those who are approaching puberty. Sulphate of zinc is less cer-
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tain ; it is given in closes of 2 grains three times a day, increased;

every two or tln-ee days by additions of 1 grain to each dose up to

10 grains ;
thus increased gradually it does not generally produce

sickness. Tlie salts of iron are also sometimes given, liromide

of potassimn and hydrobromic acid have been used, but without

nnu-h success. Antipyrin in doses of o to 7 grains appears to be

of use sometimes. In severe cases in chikh-en I have found, with

Dr. Goodhart, that massage is of benefit in reducing the disease

to more moderate limits. In the very violent cases treatment be-

comes difficult. The patient must l)e protected from injury by
padded boards at the side of the bed ; the amtrition nnist be

maintained, and food may have to be given per rectum. Chloral

is probably the best drug to administer, but must be given with

caution; morphia is less desirable. Quiet may be obtained fir a

time by inhalations of chloroform, but the movements return as

the effect passes off. Conium and Calabar bean may also be
tried. In cases of paralysis after chorea I have seen good
results from strychnia. ^\hen the movements are slight in

mild cases, or in recovering stages, gymnastic exercises or the

skipping-roi)e may be foimd useful.

TETANUS.

This disease, of which the name is derived from TfiVw, I stretch,

consists of a tonic contraction of most of the muscles of the body,
with paroxy.sms of increased contraction from time to time.

etiology.—It occurs in quite young infants {tetanus neona-

torum), and after that age, at all periods of life between liN'e and
forty. It is more common in hot comitries, and the dark-.skinned
races seem esi)ecially liable to it. Its most frequent cause is

injury {traumatic tetanus). This may be of any kind, frona a mere
scratch with a pin or nail, to the most serious comjiound fracture
or lacerated wound ; even blows and injuries which do not l)rcak

the skin occasionally cause it. In new-born mfants the divi-

sion of the cord supplies the traumatic lesion ; not unfre-
quently, especially in tropical climates, the disease follows upon
abortion or labour at full tenn. The next most important
causes are cold and damp, Avhich are held accountable for some
cases (so-called rheumatic tetanus), and which may aggravate the
effects of injury in otliers. Lastly, cases occur' for which it is

impos.sible to lind an adequate cause ; these have been called
idiopathic tetanus. There is evidence of the disease having some-
times taken on an epidemic character.
Symptoms.

—
"Within a few days of the occurrence of the

injury in traumatic cases, and without any warning in idio-
pathic cases, the patient feels stiffne-ss at the back of the neck,
and the same in the jaws, so that he is unable to open his
mouth wide, (u- to masticate properly, He may continue
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like tliis for a day or two, or may rapidly pass on to tlio next
Htagc, in which there is rigidity of the nius(;ies of the trunk,
and to a less extent of those of the extremities. The back
becomes rigid, and is shghtly arclied, with tlie concavity back-
wards

;
the muscles of the trunk and abdomen liecome quite hard

from constant contraction ; the movements of the chest are
limited from the same cause

; the legs are generally somewhat
rigid, but the arms are only a little stiff about the shoulders and
elbows, and the fingers may be moved freely. By this time the
jaw is generally firmly fixed by contraction of the masseters, and
the teeth cannot be separated for more than a quarter of an inch
(trismus, or lockjaw, by which last name the disease itself is

popularly known) ; the angles of the mouth are drawn outwards,
and the lips are slightly separated ; the eyebrows are drawn up
by the frontal muscles, and together by the corrugators, so that
the facial expression is that of a painful grin, Icnown as the ristts

sard(micus. When this stage has been reached, the so-called
" spasms" or paroxysms of increased and even violent muscular
action begin. These consist of sudden contractions involving
the whole of the muscles hitherto in tonic rigidity. The teeth
are clenched more violently, the risiis becomes more marked,
the head is thrown back, and the back arched more strongly, the
chest is fixed, and the respiratory process is checked ; a groan
may escajje from the patient, either elicited by pain or the result
of expiratory spasm. The paroxysm is often of momentary
duration, scarcely to be counted in seconds, and the patient
relapses into his former condition of tonic contraction ; or it

may last several seconds, with imminent danger to life, from the
hindrance to respiration. It is always intensely painful ; it is

brought on by external impulses, by touching the patient, jerk-

ing his bed, by passing a catheter, or giving a subcutaneous
injection. The parox3'siiis occur at first at intervals of half an
hour, an hour, or more, but as the disease progresses unfavour-
ably, they become more violent, and occur at shorter and shorter

intervals. Between the spasms, there is still some pain from
tonic contraction, respiration is not entirely free, and the voice

is feeble. The reflexes ai'e increased. The pulse is small and
quick, and becomes quicker during the paroxysms. The tein-

perature generally at first remains normal, and may continue so

to the end, though it sometimes rises a little before death ; some-
times the temperature is constantly above normal in other

cases an extraorduiary rise to 107° or 108° takes place just before

death, and it has been observed to continue rising even after

death to 110°. The urine is often retained, so as to require

the use of the catheter. Sensation is generally unaffected, and

the cerebral functions are mostly (juite normal until near the

end, when delirium may occur. In a great number of cases the

disease progresses to a fatal termination in from one to twelve

days ; the paroxysms become more violent and frequent ; and
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death takes place from exhaustion or spasm of the glottis, or

fixation of the respu-atory muscles
;
pneumonia or bronchitis ma-y

add their infiuence against the patient. In a few cases Ufe is

prolonged to the tliird or fourth week. On the other hand, re-

covery may take place ; the spasms, having reached their height,

gradually become less fi-equent ; the constant rigidity of the

muscles subsides, and the patient is convalescent in fi'om three

to .six or eight weeks.
Varieties—Occasionally a case runs its whole course to a fatal

termination -svithout any paroxysms, in addition to the general

rigidity, ^'ery rarely paroxysms occur without the continuous

spasm. Rose describes a "hydrophobic tetanus:" this arises

from injuries to the head, involving the distribution of the fifth

nerve. The peculiarities of this variety are that the facial nerve

is paralyzed, and that spasms of the throat occur resembling

those of hydi-ophobia. The terms acute and chronic are often

used in reference to tetanus ; but there is no essential difference

between the cases of .short, and those of long, duration.

Morbid Anatomy.—Many cases present after death no
pathological lesions "whateA^er. The organs most commonly
affected are the lungs, which may be the seat of pneumonia,
bronchitis, oedema, or haemorrhages. The central nervous
.system, as a rule, looks perfectly normal to the naked eye.

Microscopical examination also often fails to reveal anj^thing,

but sometimes shows minute changes which, however, do not in

any way explain the clinical conditions, and are partly, no doubt,

the result of the disturbance of the circulation during the
paroxysms. The muscles of the trimk, especially the abdominal
muscles, are sometimes ruptured, or the seat of htemorrhages.
In traumatic cases the wound may be in every possible condition
—in a healthy state of repair, or actually cicatrized, or supi>urating,

or sloughing. Only in a few instances is the nerve proceeding
from the wound found to be inflamed or vascular ; more often it

is perfectly normal.
Pathology.—It has long been held by some that tetanus i.s

due to a toxic influence on the spinal cord, and even that it is of
an infectious character. This ^iew has again been taken up in
relation to micro-organi.sms, and inoculation and cultivation
experiments have been instituted both with the spinal cord and
medulla of animals dead of tetanus, and with pus from the
wound in traumatic cases. But it is too early as yet to speak
dogmatically on tliis j)oint. In the meanwhile the disease must
be looked upon as a neuro.sis affecting the upper part of the
.spinal cord, the bulb, and pons : it is certainly not a myelitis, or
an inflammation of tlie nervous centres, in the ordinary sense of
the terms.

Diagnosis.—Tetanus may have to be distinguished from
stryclmia-poisonmg, hydrophobia, meningitis, muscular rheuma-
tism, and hysteria. In stnjchnia-poisoning the extremities are
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involved to a raucli fjji-eator extent than in tetanus, and the
paroxysms are excited by external stimuli ; but in the intervals
the nmscles arc relaxed. The symptonis develo])e very rapidly,
but do not begin with trismus. In hydropholdn there is no con-
tinuous rigidity; the spasms involve the respiratory muscles,
and are excited by the attempt to drink, oi- the sight of fluids.

Mental agitation or even maniacal excitement is generally
present. In meniyif/itia, again, trismus is not an early symptom

;

nor is there constant rigidity ; nniscular spasms are excited by
attempts to move, and the temperature is higli from the first.

The presence of cerebral symptoms would suggest meningitis.

The peculiar distribution of the spasm in tetany, to be describetl

shortly, makes it easy to distinguish it from tetanus. Muscular
rheumatism may cause stiffness of the back of the neck, which
might, under certain circumstances, cause alarm ; but trismus is

never present. In severe forms of hysteria ojoisthotonos is often a
prominent feature, but it occurs as part of a series of convulsiAe

movements, wliich camiot be mistaken. Trismus may occur in

hysterical patients, but is not accompanied by rigidity of the

neck muscles, and is variable in intensity. Other indications of

hysteria, as, for instance, a ijreceding convulsive fit, may be
present.

Prognosis.—Amongst traumatic cases, about 90 per cent, die
;

and of other cases about 50 per cent. Tetanus is very fatal after

pregnancy and abortion. On the whole, recovery is less common
in cases due to severe and extensive injuries than in those due

to slight injuries ; and it is less freipient when the symptoms
develope rapidly after the injury, or run a rapid course to a

severe stage, than when they come on in every way slowly.

Treatment.—The patient should be kept at rest, and is best

placed in a darkened and perfectly quiet room, so as to avoid

all impressions of sight and sound. Nourishment should be

given freely, in fluid form; but the closure of the jaws may
necessitate its being given by a nasal tul)e, or by the rectum.

If there is already a deficiency in the teeth, a tube may be passed

into the mouth ; but the extraction of a tooth for this purpose is

of doubtful expediency. It has been suggested that once or

twice daily chloroform may be administered, so as to relax the

jaws, and enable food to be given. In traumatic cases, the

treatment of the wound has to be considered. If there is any

obvious irritation, this should, if possible, be removed, or reduced

by local applications ; and especially if spasms began m the

injured limb, or pressure on the wound lii-iugs on spasm, it

may be justifiable to divide or stretch the nerve connectecl with

the part. But it must be remembered that any operation what-

ever provides a fresh source of irritation which may be as

serious as the first. INIany drugs belonging to the classes of

anodynes and spinal sedatives have been employed m the treat-

ment of tetanus. Tliey are practically powerless agamst the most
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acute and severe forms; in less violent cases Some of them

are of benefit by relievino- ])ain or diminisliing spasm ; but this

last effect will only be gained by the employment of full doses,

wliich, in the case of some drugs, nnist be carefully watched to

prevent the production of other toxic effects. Chloral, bromide

of potassium, and Calabar bean seem to have been most suc-

cessful. Chloi-al may be given in doses of 30 or 40 grains every

four or six hours, and even drachm doses have been given

without liarm ; and bromide of potassium may be given in

drachm doses frequently ; or these two drugs may be combined.

The extract of Calabar bean may be given in 1 -grain doses every

two or three hours ; or the sulphate of eserine may be injected

subcutaneously in doses of ^ to \ grain every three hours, until

its toxic effect is shown in fibrillary twitching of the mnscles, and
diarrhoea. Morphia injections or opium may also be given once

or twice daily to relieve sleep ; but the continuous use of opium
is not so successful as that of the above-mentioned drugs. 15(.>lla-

donna and atropine, aconite, cannabis iudica, nitrite of amyl, and
curare, have also been employed, but with even less encouraging
results. In most cases it will lie found expedient to give some
stimulant with, the food.

TETANY.

In this complaint there are peculiar contractions of the muscles
of the hands and feet occurring in paroxysms.

.Etiology.—It occurs at all ages, but is especially frequent in

infants and in young adults. In children, males are more often

attacked than females; in older people the reverse holds good.
In children, rickets and diarrhoea are predisposing causes ; in

adults exposure to cold, recovery from febrile disea.ses, and in

females pregnancy or lactation. It has occurred after the opera-
tive removal of the thyroid body ; and similar paroxysms have
been seen as the re.sult of ergotism.
Symptoms.— There may be some preceding discomfort or

malaise, or stiffness in the arms, or tingling for some hoiu's or
days. Sometimes the paroxysm comes on suddenly without
warning. The hands are then bent on the wrist, the fingers are
flexed at the metacarpo-phalangeal joints, extended at the pha-
langeal joints, and pressed closely together with the thumbs bent
into the palms of the hands ; so that the hand as.sumes a conical
shape. TIk; ell)ows are slightly flexed, and the arms adducted to
the sides. In the lower extremities, the foot is extended on the
leg, the tarsus arched, and the toes flexed and crowded together.
These are the characteristic contractions, and in most ca.ses these
alone occur. In very severe cases spa.sni affects the muscles of
the abdomen, and those of the back, causing .slight opisthotonos

;

those of the chest, face, and tongue, and those of the eyes, causing
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Strabismus. There may be some cramp-like pain in the parts
affected; tlie backs of tlie liands may be tumid, and the veins
swollen. There may be sweating, flushing, and slight rise of
temperature. The spasm ceases in from five to fifteen minutes,
or it may last one, two, or more hours ; it gradually subsides,
and recm-s again after an interval of some hours or days.

In the intervals the nerves and muscles show an increased
susceptibility to mechanical irritation. Percuission of the nerves
causes contractions in the corresponding muscles, and stroking
the face from above do^vnwards causes contraction of the muscles
one after the other. Trousseau first showed that in the intervals

a fresh paroxysm could be brought on in a few minutes by firmly
grasping the arms, or by pressure on the nerves and arteries. The
nerves also are unduly susceptible to both faradism and galvanism.
Very weak galvanic currents applied to them cause contraction

of the muscles. ACC is most readily obtained, and both anodal
and kathodal contractions are of long duration. But though an
interval between the paroxysms is here spoken of, it does not
always occur. In infants a continuous spasm is more common,
and in adults the spasm may not entirely relax ; so that this form
is called remittent, while the form \\itli coraj)lete intervals is

called intermittent.

The disease lasts from a few days to a few weeks, and recovery

is the rule. But death may occur fi'om exhaustion when the

paroxysms are severe ; or from pneumonia as a result of inter-

ference with re.siiiration ; or in infants from the diarrhoea which
caused the disease. Occasionally, some weakness of the legs

remains for a short time after recovery ; muscular atrophy

occurred in one case.

Pathology.

—

Post-7nortem examination does not reveal the

cause of the disease ; and beyond the probability that it is due

to a disturbance of the nerve-cells of the spinal cord or medulla,

little can be said as to its pathology.

Diagnosis.—Its difference from tetanus has been referred to.

Hysterical contractions may take on the form of tetany; they

are generally unilateral, and are associated with other hysterical

conditions.

Treatment.—Bromide of potassium should be given in full

doses, and the predisposing condition of the patient should be as

far as possible removed. Thus, in children, diarrhoea should be

treated, and rickets met by cod-liver oil, iron, suitable diet,

&c. Women should give up nursing their children, and should

take iron and other tonics. Other drugs—namely, chloral, Indian

hemp. Calabar bean, and morphia—have also been given with

more or less success. Chloroform inhalation stops the spasm for

a while. Electricity may also be ti-ied in the form of galvanism

with the anode on the nerves.
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HYSTERIA.

By hysteria is meant a disorder of the nervous system, ^vhic]l

leads to various functional distm-bances, sensory, motor, or

visceral, of varying duration, and almost certainly curable. The
disturbances may be numbness or pain, paralysis, spasm, or

general conAailsions, flushes, palpitation, retention of the urine,

and numerous other allied conditions. They occur from time

to time in the same individual, and are generally spoken of as

manifestations of hysteria, or hysterical symptoms or attacks;

while tlie name hysteria is rather reserved for the general con-

dition of the nervous system which is the cause of these dis-

turbances, or forms the tendency to their occurrence. A i^erson

who has once liad an attack, or a symptom of the kind called

hysterical, is believed to liave a tendency to further attacks, and
practically to -be one affected with hysteria. Tlie disorder is, in

gi'eat part, one of the higher functions of the brain, viz., the
mental faculties, and has been variously regarded as due to a
l^redominance of the emotional faculty, or a subordination of the
will to ideas or emotions rather than to the intellect or judgment.
But such conceptions do not cover the whole of the manifesta-
tions of hysteria, especially the visceral or vasomotor disturb-
ances. In so far as the will seems to be concerned in any particular
symptom, it is important to understand clearly that hysteria is

not shamming or malinfjering, though it may resemble it closely,

and though in any given patient there may be a gradual transi-
tion from the condition of a genuine hysteric to that of a wilful
deceiver. The patient with hysterical paralysis, or sjiasm, is not
mlfully representing herself as unable to move the leg when
she really can ; she is at the time totally unable to supply the
voluntary power necessary to move the limb, and if a sudden
recovery should take place from excitement, the action of a.

galvanic battery,, the threat of some disagreeable proceeding, or,
what is more common, if she should .slowly recover, from the
.steady moral pressure of encouragement and the absence of
unnecessary sympathy, this is because the Avill is suddenly or
gi-adually stirred up to exertion by fresh impressions or motives
upon the judgment or emotions. It is, indeed, not so much the
Avill to do wrong as the absence of will to do right. Sensory
manifestations can be referred to a perversion of the will only by
assuming that the patient wills to falsely represent herself as
feeling pain or as having lost common sensation ; and some of
the visceral disturbances are of such a natm'e as apparently to
be entirely beyond volimtary control.

It is necessary to point out that the name hysteria (vaHpa,
the womb) was given with the idea that a disorder of this organ
Avas the essence of the disease

;
indeed, it was even believed that

the womb moved about from part to part of the body, and caused
the various symptoms that vnW presently be described. But it is
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now Iciiown tliat altlioiif^h sexual relations may liave much to do
with many cases of hysteria, this is not invariably the case, even
in female adults; while the disorder occurs frequently in'iiuite
young girls, in boys, and occasionally in men. It is likely, how-
ever, that the name will be long retained, as it sufficiently
indicates a disorder which is protean in its variety, the exact
l)athology of Avhich still remains more or less of a puzzle, and
the limits of which are not with accuracy defined.

JEtiology.—IIystcria affects chiefly females lietween the ages
of fifteeii and fifty

;
but it occurs in older females, and not unfre-

quently in quite young gii-ls. Adult males rarely, but boys more
often, become subjects of the disease. Heredity has an important
influence

;
hysteria is likely to appear in the offspring of hy.s-

terical parents, as well as in the chilch-en of the insane, of habitual
drunkards, and of the sufferers from other neuroses. The hys-
terical tendency is further fostered by bad moral training in the
child, such as allows it to yield to every emotional impulse,
makes it expectant of imdue sympathy in all its slight com-
plaints, and does not teach it to be independent in battling Avith
the troubles of everyday life.

Hysterical attacks are brought on by mental and physical
disturbances of all kinds. The most frequent are emotional

:

domestic or business anxieties, gi'ief for the loss of friends or
relatives, serious quarrels or a mere difference of opinion, arrival

at a rough part in the course of true love, are often the occasions
of hysterical outluirsts. Among physical causes we may have
direct injury

;
thus, a blow on the stomach may cause gastral-

gia and flatulence, or an injury to the arm may be followed
by hysterical paralysis or spasm. C4eneral illnesses, by their

weakening effect, may cause various hysterical symptoms : or

local lesions may lead to hysterical manifestations of the part
primarily diseased. Thus a faucial or laryngeal catarrh may be
followed by hysterical aphonia, or an actual synovitis by hys-
terical pain in the jomt. Among the local causes of hysteria

may be mentioned diseases of the uterus—especially flexions

of various kinds—and disease of the ovaries, viz., ovaritis. The
former may be influential by acting through the emotions, i>er-

haps to a greater degi'ee than other local lesions ; but the cm-e

of the malposition by no means always cures the hysteria. As to

the ovaries, it has been observed that in many cases of hysteria

there is tenderness on deep pressure in the iliac region, and this

has been ascribed to a tender ovary ; but not always, it would
seem, with sufficient grounds. Finn pressure at the same spot

will also sometimes put a stop to a violent hysterical attack.

The symptoms of hysteria may be described as mental, sensory,

motor, vasomotor, and visceral.

Mental Condition of Hysteria—As already stated the sub-

jects of hysteria generally show a deficiency of will with an

excessive development of the emotional faculties. They give way
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readily to gi-ief, oi- joy, and seem to have little power of con-

trolling the flow of tears, or the outburst of laughter. They are

self-conscious, and show a constant desire for the sympathy of

those around them. Thence arise a willingness to continue ill

for the sympathy it excites, and in extreme cases the artificial

production of symptoms and lesions by whicli their friends, and

even doctors, are led to believe them to be seriously ill. For

instance, a girl will produce an artificial eruption on the skin by
jiitric acid, or cantharides powder, or the ends of matches; or

will make a tumour in the face by accunudating substances be-

tween the gum and the cheek, or will show some foreign body
that she states has formed in the rectum or vagina. Such per-

formances one can scarcely doubt are intentional, but they are

connected by every gradation with the decidedly invohmtary
simulation of disease, and occur, as a rule, m those who for other

reasons may projierly be regarded as hysterical.

Sensory Symptoms.—Of these may be noticed increa^ied

acutcuess of the senses, amounting to intolerance of light or

sovmd, or extreme hypertesthesia. The patient will insist on the

blinds bemg drawn, and complain of the least noise, or the

slightest touch or shock. Tenderness is often noted at different

parts of the body, especially the si)ine, the ovaries (as already

mentioned), the left hypochondrium, the infra-mammary region,

or the top of the head. Sometimes pressure in one or other of

these regions causes pain radiating from the spot, followed by
f/lof)m (see x>. 319), and even by a complete convidsive fit. Such
spots have been called /ii/sferof/ernc. Numbness and tingling, or

other dyspesthesite, are occasionally felt. Sometimes sensation is

lost in one or other limb, or in one half of the body, constituting
hysterical hemianiesthpsin. The loss of sensation is then strictly

limited to one half of the body, cea.sing sharply at the middle line,

and involving the mucous membranes as well as the skin ; the
patient is insensitive to pain, so that pins may be thrust deeply
into the skin without her laiowledge. Hemiansesthesia is

accompanied by defects of the special senses of sight, hearing,
smelling, and taste on the same side of the body. The affection
of sight is a crossed amlilyopia ; it involves the sharpness as
well as the field of vision, and the fields of the several colours
{tico p. b)7).

Motor Symptoms.

—

Paralysis.—Hysterical aphonia is not un-
common : it results from paralysis of the adductors of the vocal
cords {see Paralysis of the Laryngeal Muscles). It is important
to note that adductor paralysis, without abductor paralysis, is

always a functional disorder ; on the other hand, abductor para-
lysis, existing alone, is mostly due to organic disease, and very
rarely the result of hysteria. It causes stridor and dyspnoja, and
may even in hysteria lead to dangerous asphyxia. Dysphagia may
arise from fimctional paralysis of the pharyngeal muscles. Ptosis
also occurs as a hysterical symptom ; it may be single or double.
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Paralysis of tlic limbs occurs in the forms of paraplegia or hemi-
plegia, or all the limbs may be paralyzed together. The paralysis
in these cases is often not complete, and if the patient makes an
effort to move tlie limb in a particular direction, it may be seen that
some antagonistic muscles contract. The patient may assert that
she is unable to lift the arm, yet if it is raised by any one else

she will often keep it sujjported or let it drop only half-way,
showing that the muscles believed to be paralyzed have still a
considerable amoimt of power. Also, if the attention is distracted

to other things the patient may unconsciously move the supposed
useless limb. If one lower extremity is alone affected, on attempt-
ing to walk the patient drags the paralyzed limb beliind her,

making no effort to tiring it forward, but only hopping along on
the sound limb. The nutrition of the muscles and the electrical

reactions are normal. Knee-jerks are generally normal, and there

is no true continuous ankle-clonus, but there is often a clonus

lasting only a second or two, and in some cases the knee-jerks are

excessive. In paraplegia the legs can often be moved in bed, but

the patient is quite unable to stand, and tliere is never inconti-

nence of urine or faeces ; in hemiplegia the leg is sometimes
worse than the arm, and the face and tongue are always spared.

Paralysis is sometimes, but not always, accompanied by anaesthesia.

Occasionally a well-marked ataxia is present in hysteria, either

alone, or associated with paralysis.

Tonic CoTitractio)is.—A common manifestation of hysteria is

the tonic contraction of one or more muscles, often for long

periods of time. Such contractions may come on after recovery

from hysterical lits, and they may be excited directly liy a

blow or by emotional disturbance. The arm or the leg, or both

together, are sometimes affected; the arm is generally flexed

at the elbow, and drawn close to the side ; the leg is rigidly

extended. The limbs resist any effort to change their position,

and the muscular contraction is stronger the greater the external

force apphed. It does not relax even in sleep, but only in the

deepest chloroform narcosis. Rigidity of both legs is not common

:

when it occurs it is mostly in the position of extension. Con-

traction of all four limbs is very rare. Trismus, or closure of the

jaw, is anotlier form of hysterical contraction. Anaesthesia may
be present at the same time.

Contractions may last months or years, o)- they may suddenly

cease under the influence of emotion, or of the apphcation of the

faradic cm-rent. nr.
Clonic C'ontractio7i.'.—These may occur m the form ot tremoi-,

or of more decided rhythmical luovemcnts. The latter may

be nodding or rotatory movements of the head, or spasms

of the muscles of the back of the neck, producing a spurious

torticollis (Gowers) : or one fist may be constantly beaten upon

the opposite hand, or the knee or thigh. Some movements have

a rather close resemblance to ordinary chorea, and have been
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called hystei-ical chorea
;

they are generally more sudden,

more regular and rhythmical, and less like combined move-

ments.
Tlie extensive movements of the whole trunk in bowmg and

swinging, which have been described as chorea major, are mostly

of a hysterical nature.

The Hysterical Fit—The attacks known as hysterical convul-

sions, and "fits of hysterics," are commonly caused by emotional

distm-bance. Nevertheless they may occur in the middle of

the night. An attack begins with globus hystericus, a sensation

as if a ball were rising in the tlii'oat, threatening to choke

the sufferer; with this there is giddiness, or palpitation,

and the patient may burst into a fit of crying, or of uncon-

trollable laughter. In other cases after the globus the patient

falls to the ground, or on to a chair or sofa, and at once

passes into convulsions. These may at first be of a tonic kind

;

tlic body and legs are rigidly extended ; the body arched forwards

in a state of opisthotonos, with i)erha]is only the head and heels

touching the ground ; the arms are rigidly extended, cither

close to the body or at right angles to it, and the hands are

I'lenched. The movements that succeed are of the most varied

description ; often they have every appearance of being made
with a purpose. The back of the head may be repeatedly da.shed

against the floor until it actually bleeds ; the limbs are thrown
wildly about, tmd the bystanders are struck, or clutched at ; if

the limbs are restrained the struggling and fighting become
more violent. Sometimes the patient gnashes with the teeth,

and may groan or shriek. The eyelids are generally closed,

and resist attempts to open them ; if they are opened, the eye-
balls are rolled upwards under the upper lid. The face is

usually red, and not livid as in epileiisy. There may be some
saliva issuing from the mouth, but the tongue is not, as a
rule, bitten. Consciousness is not entirely lost ; the patient does
not answer questions, but her actions may be guided by what
is said in her presence, and, as already stated, there is auto-
matic resistance to those who resti'ain her. After the active
struggling movements have continued some minutes they com-
monly cease, and the patient lies panting, with closed eyes,
muttering, or delirious, not responding to the appeals of her
friends, until she again goes off into convulsions. These alter-
nations may be repeated for two or three hours, liecovery
is often quite rapid; the movements cease, the patient opens
her eyes and looks round, Avonders what she has been doing,
or, recognizing it from former experience, may burst out cry-
ing. Headache may be present for some time afterwards,
and a recurrence of the attack is not imfrequent within a fcAV
days. The patients state that they have no knowledge of
Avhat has happened.
French writers have made us acquainted with a severe form
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of liy.sterical attack {hystero-epilepsy, hysteria major) which is not
often seen in England.
The attack is preceded by a prodromal period, in which tlie)'e

are changes of manner, generally in the direction of melancholy,
with hallucinations of siglit and sound ; disturbances of the
organic functions, sucli as nausea, indigestion, borborygini,
hiccough, yawnuig, palpitation, &c. ; muscular Aveakness, un-
steadiness or twitchings

; and finally, sensory troubles, such
as ansesthesia or hyperaisthesia. Ovarian hyperajsthesia is

a marked feature, and the hysteroyenie zo7>es above descrilied

(p. 317) are found especially in the following regions:—Supra-
mammary, mammttry, infra-mammary, infra-axillary, hypo-
chondriac, iliac, ovarian, ujiper dorsal and lower dorsal. The
attack itself is divided into four periods—(1) the epileptoid period,

the periods (2) of contortions and great movements, (.3) of

emotional attitudes, and (4) of delirium. In the first period there
are tonic and clonic stages, as in epilepsy, with unconsciousness

;

these last from two to five minutes, and are followed by resolu-

tion. The ]iiost striking feature of the second period is an
extreme form of opisthotonos, the body resting for a moment on
tlie soles of the feet and the A-ertex, and then dropping flat on to

the lied. Tliese movements are fre(iuently repeated, "\lolent

flexions and extensions of the body and other movements also

take jjlace. The period of attitudes follows upon this : the

patient is obviously subject to vivid hallucinations, and assumes
in succession attitudes of grief, joy, terror, erotism, &c., in

accordance with the leading idea. The " position of crucifixion
"

(extension of the trunk and legs with the arms at right

angles to the body) is often associated with a subdued expres-

sion of happiness. The patient then passes into a condition

of delirium, of the most varied kinds, and in the end gi-adually

recovers.

Visceral Symptoms.— Globus hystericus has been ah'eady

mentioned, and dysphagia : the latter may be duo to spasm of

the cesophagus, wliich generally yields to steady pressure with the

liougie, if this should be required to distinguisli it from organic

stricture. A'oraiting, gastralgia, and flatulent distension are com-

mon accompaniments of hysteria. Ajiorexia may be a marked

feature, and food may be refused for long periods ; often in these

cases some deception is practised and food is taken secretly.

The so-called fasting-girls are usually hysterical indiAiduals whose

ailments are fostered by the sympatby and ignorant wonder

of the public, and the love of gain of tlieir immecUate friends.

The anorexia iierrosa of Sir William Gull is a condition allied to

hysteria, in which the patient may be reduced to an extreme

degree of emaciation by the continued refusal of food. On the

side of the circulation we may have palpitation, flushings, rapid

or slow pulse, cardiac pain or pain like angina. The resi)irati()n

may be extraordinarily rapid, and reach 70, SO, or 90 in the minute
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without any pulmonary lesion ; the patient is able to go about

without much tlistress ; and during sleep the respirations fall to

20 or 18. Hysterical cough is common ; it is generally incessant

and noisy, or "barking" in character. Constant hiccough lasting

for hom-s or days may be a liysterical feature. The urine passed

after a hysterical fit is generally abundant, pale, and of low

specific gravity. A diminution of secretion, ischuria, occasionally

occurs. Retention of urine is not uncommon in hysteria, inconti-

nence is rare ; it is often said that hysterics never wet their beds.

Similarly, constipation occurs, but never incontinence of fteces,

and diarrhoea is rarely a result of hysteria. Elevations of tem-
perature to 1 10°, 1 1 6°, and even 1 22° Fahr. have been recorded from
time to time, which can only be explained on the view that they

are related to hysteria. They may occur in patients ill of other

diseases, such as phthisis, and may be sometimes the result of

compression of the bulb of the thermometer, or the application

to it of liot flannels or poultices on the part of the patient. The
temperature is rarely the same in different parts of the body

;

or at different times witliin the same hour. Slighter elevations,

to 102°, 10.3°, or 104°, may occur without any demonstrable organic
disease where there is no suspicion of direct manipulation of the
thermometer ; but the explanation of this is still doulitful.

Some other conditions occur in hysterical subjects, which have
often been described sejiarately. Catahpsy is a condition in which
the limbs tend to remain for long jieriods in whatever i)osition

the obsen'er likes to place them. The patient appears to lie

deprived of voluntary movement ; when another tries to lift the
liml) there is at first some resistance, then it yields, and if placed
in a new position it remains so for a long time

;
ultimately, how-

ever, the limb will yield to gravity, and gradually sink into a
position in accordance with it. The peculiar nature of the resist-

ance to passive motion has led to the term " flexibilitas cerea."

Catalepsy is often accompanied in hystei'ia Avith disorders of
sensation. Besides forming a part of hysteria, catalepsy also
occurs sometimes after weakening illnesses in those who have
shown no other indications of hysteria, in some mental affections,

and occasionally in ineningitis and apoplectic coma. It may alscf

form a part of induced hy|inotism.
Trance or lethan/y is, like catalepsy, sometimes the result of

hysteria, or of exhausting illness, or of hypnotism. The patient
is in a peculiar condition resembling sleep, and may remain so for
days or even weeks. The face is ])ale, the limbs relaxed, the eye-
lids resist efforts to open them. The jnipils are moderately con-
tracted or dilated, and react to light. The pulse is small, the
heart sounds are feeble or inaudible, and the breathing is ex-
tremely (|uiet, so that occasionally the patient has been thought
to be dead. In prolonged cases there are remissions in which
the patient may take food, relapsing again into stupor. Most
cases recover.

21
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Hysteria has some close relations with insanity; many insane
women have previously been hysterical, and it is not always
easy to draw the line between the two states.

Diagnosis.—This depends chiefly on the age and the sex,
which have been already specified; on the fact of previous
manifestations

;
and on the liistory of the commencement of tlie

present complaint, which is often sudden or occurs after a fit or
other hysterical symptom, or after an emotional disturbance or
blow quite inadequate for the production of an organic lesion.

The absence of organic disease is in favour of, but its presence
does not disprove, hysteria. Hysterical disorders are varialile

in degree from day to day, and are often less pronounced when
the attention is distracted to other things. Further, the patient
may suffer from different symptoms successively, the first re-

covering as the later ones appear. Some disorders are in tliem-
selves characteristic, such as—globus hystericus, aphonia from
adductor paralysis of the larynx, and hemiansesthesia. The dis-

tinctive j)oints about the paralyses are, especially, the variability

from day to day, the unconscious contractions of antagonistic
muscles when the attempt is made to move a limb, and of the
muscles supposed to be paralyzed when the patient's attention

is withdrawn. The diagnosis of hysterical fi'om epileptical fits

has already been referred to under the latter head. But true

epileptic fits may sometimes be succeeded by hysteroid convul-

sions.

Prognosis.—The sufferer from hysteria almost invariably

recovers from her symptoms or attacks, though it may be after

a very long time, in cases where their nature is not recognized

;

and with advancing age the disease itself dies out. The possi-

bilities in the other direction are that death might occm- from
exhaustion of hysterical vomiting, or anorexia; or from asphyxia

in abductor paralysis. Charcot records a case where a prolonged

hysterical contracture was followed by lateral sclerosis of the

spinal cord.

Treatment.—Both the general tendency to hysteria, and the

particular form it takes in the case before one, have to be con-

sidered: and in either case the treatment may be both moral and

physical. The patient should be placed under the best hygienic

conditions. Fresh air, good food, moderate but not exhausting

exercise, relief from mental overstrain or worry, the use of blood-

tonics such as iron, and the condition of the boAvels, should all be

considered. In the pursuance of moral treatment, it may be

necessary to remove the patient from her friends, whose ignorant

sympathy only prolongs the morbid condition. Many patients

recover at once in hospital, where the sympathy they get is no

more than in proportion to the danger of their case. In some

extreme cases, after milder measures liave failed, success has

attended the use of the AVeir-Mitohell method, in which the

patient is not only removed from her friends, Init is absolutely



HYSTERIA. 323

isolated, and visited only by her nurses and the physician, until

some improvement has been made. She is at the same time kept

entirely at rest, fed abundantly, and submitted to the operations

of massage and faradism. The former process directly favours

the flow of lymph and venous blood in their respective vessels,

and the latter, by contracting the muscles, improves theii- nutri-

tion, and assists the effect of massage \vpon the vessels. The moral

influence of the physician should be in the direction of encourage-

ment to do things that appear impossilile, of promise that

recovery will come with patience and perseverance, of no undue
sympathy for her in her ailments, even the reverse of sympathy
in some of her symptoms such as vomiting, and of no excessive

attention on his part to the symptoms themselves, by which she

may be led to magnify their importance. At the sajne time, it

is essential not to allow her to suppose that he regards her as

shamming or malingering, as her confidence in him will then be
lost.

In addition to general tonics, some drugs kno-svn as anti-

spasmodics have a beneficial effect in hysteria. Tliey are musk,
asafcetida, valerian, and valerianate of zinc.

Passing noAV to the particular symptoms, we may treat hysterical

pains with local applications such as belladonna and fomentations,

but attention should not be too much concentrated upon them,
hut rather upon the general condition. Internal sedatives should,

if possible, be avoided. Anaesthesia can sometimes be cured by
the -svire-brush electrode of the faradic cui-rent. The treatment
of hysterical aphonia will be described under Diseases of the
Larynx. For the various paralyses of the limbs, such as hemi-
plegia and paraplegia, the apphcation of a strong faradic current
is of much value. Sometimes a single application is sufficient

;

more often the paralyses require, in adcUtion, a great deal of

moral assistance. The i)atient must be assured that if she tries

she -svill find herself not so weak as she thinks, and that she will
gain strength day by day; where the leg is paralyzed, she must be
put ui)on her feet every day between assistants, and induced to
make an effort to walk. Similarly with the arm ; this must be
raised for her, and she must be sho-wn that it is not entirely helii-
less. In course of time, she will gradually gain confidence in her
powers, and often show a genuine satisfaction at her improving
condition. Tonic contractions may cease on the application of
galvanism, or of a circular blister round the limb, or after fric-
tions Avith liniments, or passive extension. In bad cases it may
be necessary to put the patient under chloroform, straighten
the limb, and fix it to a splint. Where hysterical convulsions
occur frequently, the anti-spasmodics should be given in com-
bination with the general treatment inentioned above. IBromide
of potassiuin is of little value unless the fits are partly epi-
leptic. When the fit is coming on, it may be sometimes pre-
vented by the u.se of some diffusilile stimulant hke ether, or
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ammonia, or by the strong will of another, forcing the patient
to the exercise of her own will. The lit, once developed, can
generally be stopped by very strong impressions upon the senses :

such as dashing a jug full of cold water over the head and face,
slapj)ing the face and chest with a wet towel, applying strong
ammonia to the nostrils, closing the mouth and nostrils for a
few seconds, so as to cause a deep insphation, or by deep pres.sure
in the ovarian region. Dr. Gowers recommends in troublesome
cases the injection of ^ or gi'^in of apomorphia subcu-
taneously. Hysterical vomiting and anorexia are especially
suited to the Weir-Mitchell treatment : in anorexia, the feeding
must be abundant and frequent ; in vomiting, food may be sup-
plied by the rectum, and by the nasal tube. The discomfort
caused by both of these methods no doubt contributes to their

success.

Metnllo-thera2)eutics.—This subject at one time excited great
interest. It was found that in some patients with ansesthesia, the
application of metal plates, especially u'on, copper, zinc, or gold,

cured the anjesthesia at the seat of application and for some
distance roimd ; but the anjEsthesia often returned. It was sub-

sequently discovered that this disappearance of the anaesthesia

might be accompanied by the occurrence of anaesthesia at the

corresponding spot on the opposite side of the body, and that this

phenomenon, called transfer, could be effected in the case of other

hysterical symptoms, and by other means. Thus paralysis, con-

tractions, and affections of the special senses may be transferred

by the application of large magnets, feeble galvanic currents,

static electricity, \-ibratmg tmiing-forks, or sinapisms. These
various remedies are called msthedogenous remedies. The facts

thus discovered, while illustrating the extraordinary mstability

of the nervous system in hysteria, have but little value in respect

of treatment : indeed, frequent experiments of this kind are more
likely to confirm, than dispel, the hysterical tendency.

NEURASTHENIA.

This term is now in fre(iuent use to designate conditions which

mostly result from exhaustion of nervous power. These may arise

in men as well as in women, and do so especially in those who

have been submitted to prolonged mental or physical strain,

business anxieties, &c. Such persons find themselves after a

time unequal to any physical or mental exertion, and suffer

from various symptoms, such as oppression at the top of head,

frontal or occipital headache, weakness of the eyes, loss of sleep,

and giddiness ; loss of appetite, indigestion, constipation of the

bowels, with sallowuess and some loss of flesh, deficient cardiac

power, and hence cold hands and feet ; or it may be pain m
the back, with tenderness at one particular vertebral spme {spinal
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irritatmi), pain radiating doAvn the limbs, numbness or tmghng,

&c. These, as will be seen, are so many functional disturbances

tliat may be induced, some in one case, some in another, by a

want of proportion between bodily income and expenditure :

tliey scarcely constitute a separate disease. Those Avho suffer

from these troubles are not necessarily hysterical ;
indeed, they

present some important differences. Hysteria occurs almost ex-

clusively in women : neurasthenia is seen often in men. IIy.steria

occurs in those who have but little to do : neiu-asthenia in those

who are overworked mentally or physically. The hysterical

woman looks for sympathy : the patient whose nerve-force is

exhausted often conceals his deficiencies and strives to overcome

them.
Treatment.—Rest is the chief, as it is obviously the most

natural, treatment: and it must be both bodily and mental. Good
and abundant food must be given, and the bowels regulated

;

stimulants, narcotics, and anodynes as a rule should be avoided.

Recovery is often assisted by the Weir-Mitchell method, which,

in addition to rest and abundant feeding, isolates the patient

from her friends, and employs massage and electricity. Massage
of itself may be a useful adjimct to bodily rest, without the

moral advantage of isolation. The treatment may be supple-

mented by change of air and scene.

Massage.

It maybe well here to say a few words upon a means of treating

numerous ailments that has come lately into use, and has proved
of much value, although there is a tendency, no doubt, to expect
success from it in far too many diseases. Massage is the

systematic manipulation of the limbs and other parts of the

body. In the cases in which its use has been advised, it is mostly
the muscles that are manipulated, as, for instance, in paralysis,

contractures, hysteria, neurasthenia, &c. Several distinct methods
of manipulation are comprised under the term. One is effleurage

;

the part is stroked with the palm of the hand in an upward or
centripetal cUrection, and the hands are used one after the other
with regularity, and more or less quickly according to circum-
stances. In petrissage a portion of muscle is jjicked up with the
fingers and thumb of one or both hands ; it is subjected to firm
pressure and rolled between the fingers and the subjacent tissues.

Successive portions are taken up one after another, working, as
in the previous exercise, from periphery to centre. Friction is

rubbing the surface of the hmb with the tips of the fingers.

Tapotement is i^ercussion with the tips of the fingers, the palmar
surfaces of the tips, the palms of the hand, the back of the half-
closed hand, the ulnar or radial border of the hand, or the wliole
liand hollowed so as to enclose some air between it and tlie

surface of the limb.



326 FUNCTIONAL DISEASES OF THE NEBVOUS SYSTEM.

All the movements should be centripetal
;
they should be done

witli the di7 hand, without the intervention of oil, ointments, or
liniments. Tlie duration of massage should be from five to
fifteen minutes on any one occasion; but in recent cases tlie
sittings may be tliree or four in the day. The effect of these
manipulations is to promote the flow of lymph and blood in
their respective vessels, and to stimulate the muscles of the skin
and the skin reflexes.

HYPOCHONDRIASIS.

This is really a mental disorder, which in its mildest forms comes
frequently under the notice of the general physician, and only in
extreme cases requires the same special care as is given to the
insane. It consists in a morbid anxiety on the part of the patient
as to his own health, and a morbid magnification of his sensations
so that he imagines illnesses that do not really exist. It is more
common in men than in women, and most frequent between the
ages of twenty and forty. There is sometimes a hereditary
taint of insanity from the parents; and the complaint may be
originated by various depressing circumstances, such as business
anxieties, moral considerations, the existence of gout, or shght
digestive disturbances.

The sufferer from hypochondriasis is constantly under the
impression that he is the subject of serious disease

;
every

sensation that he has contributes to this idea, and he can turn
his attention seriously to nothing else. He scrutinizes with the
utmost care his tongue, the colour of his skin, the consistence and
colour of his motions, and magnifies every abdominal sensation
into a wearing or acute pam, that must be, according to him, due
to cancer, or to internal ulcer, or to some other serious disease of

which he has heard ; whereas a most thorough examination fails

to reveal anything at all, or at most some trifling disturbance of

the stomach or bowels. In a large number of the cases the com-
plaints have reference to the abdomen ; but there are other

patients whose only concern is their sexual fimctions. They are

frequently unmarried men between the ages of twenty and thirty-

five, who have mostly led chaste lives, but may have mastm-bated
Avhen younger. Occasional pollutions at night, and the escape of

a little prostatic secretion after defsecation, lead them to believe

that their "vital fluids" are draining away from them
;
they com-

plain of weakness, giddiness, oppression on the top of the head,

inability to attend to their busineiss, loss of memory, and shyness

in presence of the other sex
;
they are convinced that they are

impotent, that their complaint can be read in their faces, and that

their future is ruined. Sometimes hypochondriasis takes the

form of a morbid dread of syphilis in one wlio has exposed him-

self to the risk, but has never had the slightest indication of
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infection
;
every sensation about the genitals, or ache or pain in

other part of the body, is put down to the dread disease, and no
assurances to the contrary have any effect. In other cases cranial

sensations are the prominent feature, and the sufferer fears

tumours of the brain, or nuidness.

Hypochondriasis may last for years, intervals of improve-
ment. Occasionally, it results in definite insanity of melancholic
type; but in its ordinary forms it must be cUstinguished, if

possible, from melanchoUa. The true hypochonch'iac does
not have delusions, and is not suicidal. Tlie diagnosis of

hypochondriasis rests upon the manner of the patient and the
nature of his complaints combined with the absence of all serious

disease, which should, of course, be carefully searched for.

Lesions may sometimes be i^resent which will not account for

the intensity or abundance of the symptoms.
Treatment.—This is in great part moral ; the ailments must

not be entirely ignored, nor must their importance be confirmed
by too numerous prescriptions ; the patient must be induced
to turn his mind to other matters, to associate with those
wlio may distract his attention from dwelling upon his ow^n
health, or to seek variety in travel. Any defect in health, such
as ana?mi{i, constipation, indigestion, or the gouty state, should
receive appropriate treatment.

THOMSEN'S DISEASE.

This disease is very rare, and hitherto only a few cases have
been recorded in England. It happens often early in life, and
may affect more than one member of a family.

It consists of a peculiar rigidity of the nmscles, which comes
on whenever they are called into contraction by voluntary im-
pulses after a period of rest. Thus, if the patient wishes to w^alk
and tries to rise from his seat, his muscles become rigid, and he
is unable to move ; the rigidity lasts a few seconds, and then
relaxes so that he can at length get up. His first few steps are
attended with the same difficulty, but soon the contractions become
more natural, and shortly the trouble ceases altogether, so that
he walks with complete fi-eedom and ease. If, however, he
should stop for a minute, the muscles become rigid on begiiining
to walk again. Quick movements are thus impossible imme-
diately after rest, and sometimes accidents occur, as, for instance
Avhen the patient is descending from a train, and having placed
one foot on the ground, he is unable to bring the other out quickly
after it, and falls in consequence. The muscles of the lower
extremity are most affected, but those of the arms, and even
those of the face, are sometimes involved to a less degree The
tendency to rigidity seems to be increased by cold and by mental
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anxiety. Ihe following changes are noticed in the muscles-
they arc hypcrtroplned, but their power of contraction is rather
dmunished; contraction to direct mechanical stimulation (idio-
niuscular conti-action) is exaggerated

; contraction to strong gal-
vanic currents is much prolonged beyond the time of apiilication
and with continued application of the current, a series of con-
tractions pass in a wave-like manner from the kathode to the anode.
The reactions to faradism are often normal. Portions of muscle
have been excised in some cases, and submitted to microscopic
exammation. The changes observed are—marked thickening of
the muscular fibres, with a rounded shape on transverse section
some loss of striation, and an increase of nuclei in the sarco-
lemma. The disease is often of very long duration, but may
subside. No fatal cases have been recorded. Its pathology is
at present matter of speculation ; as nothing is known of the
nervous system ia this disease, and the changes in the muscle
may be secondary. It appears so far to be a distinct disorder,
though some writers speak of a similar condition complicating
other well-known nervous diseases. It is commonly regarded as
having a congenital origin, and has been called congenital myo-
tonia by Strumpell. i\o treatment has hitherto been of use ; but
Thomsen, who suffered from it himself, advised a life of con-
tinued activity.

NEURALGIA.
This term is used for a special kind of pain, felt in the course of
a particular nerve and its branches, and not referred solely to
the peripheral extremities of the nerve. Similar pains are
undoubtedly sometimes caused by direct lesions of the trunk of
the nerve, such as the pressure of a tumour, or the existence of
neuritis ; but it is desu'able, as far as possible, to exclude these
from the category of neuralgia, and to limit the term to the
cases of purely functional disturbance.
etiology.—Neuralgia is a disease of early adult and middle

age, being most common between tAventy and sixty. It is more
frequent in women than in men, but not A^ery largely so. First

among the predisposing causes is the neuropathic disposition

;

patients are nervous, excitable, or have a family history of

insanity, hysteria, epilepsy, or other nerve-complaints. Rheu-
matism and gout are also frequent antecedents of neuralgia.

The exciting agents are depressed health from any cause, such
as deficiency of food, over-lactation, and anaemia

;
physical

fatigue, and depressing emotions
;
exposure to cold, especially

the direct incidence of a draught of cold air upon the nerve
concerned

;
peripheral irritation of the branches of the nerve

itself, or of a neighbouring nerve, as seen m neuralgia of the fifth

cranial nerve from the irritation of a carious tooth. Certain
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toxic conditions are influential in the causation of neuralgia,

namely, alcoholism, lead-poisoning, malaria, and diabetes.

Symptoms.—Tlie pain of neuralgia is deep-seated, and corre-

sponds pretty closely to the position of a nerve-trunk, sj)reading

along its course, or radiating with its branches. It is accordingly

often one-sided, but it may be bilateral, and even symmetrical.

In character it is variable—shooting, stabbing, boring, burning,

gnawing, or throbbing. In its duration it A'aries considerably
;

it either lasts only a short time, for minutes or hours, and then
subsides entirely, to return after an interval of weeks or months,
or it is continuous over long periods in a moderate degree, with
exacerbations of great severity from time to time. After it has
continued in one of these forms for some little time, the tender

points of Valleix may usually be recognized ; these are spots on
the surface of the skin, which are tender to firm pressure. They lie

in the course of the alfected nerve or its branches, and correspond
to the point of exit of the nerve from a bone, or where it

perforates the fascia, or where it j)asses over a hard surface,
or Avhere the nerve divides into two branches, or where two
nerves anastomose. Another tender spot is less frequently
found, the apophysial point of Trousseau ; this is over the vertebral
spine which corresponds to the nerve affected Avith neuralgia.
There is often some tenderness of the skin over the painful

part, which may last for a time after the subsidence of the pain.
Occasionally some muscular spasm takes place as a reflex effect
in- the region of the affected nerve, and vasomotor disturbances
may be present, such as pallor at the beginning of the attack,
followed by flushing, sweating, lachrymation (in trifacial neu-
ralgia), and oedema. The hair may change colour, or fall off,

or more rarely, it gi'ows in excess. »

Some special forms of nem-algia may be more fully described.
Neuralgia of the Fifth Nerve ; Trifacial or Trigeminal Neicralgia ;

Prosopalgia ; Tic Douloureiuv.—This may affect either one branch
of the fifth, or two of its branches, or the whole of the sensory
division of the nerve.
When the first division is affected, the pain is over the fore-

head, the anterior half of the scalp, the eyelid, eye, and side of
the nose {supra-orbital neuralgia, or brow ague). Tender points are
found at the supra-orbital notch, at the outer side of the eyelid,
at the side of the nose, and sometimes there is an ocular point
within the eyeball.

If the second division is attacked the pain extends over the
cheek, between the orbit and the mouth, and to the ala of the
nose. Tender points are found at the infra-orbital notch, the side
of the nose, on the prominence of the malar bone, and alonff the
hue of the gums below it.

If the third division is affected, the pain spreads over the
parietal emmence, the temple, the ear, tlie lower jaw, and the
tongue. The chief tender points are over the dental foramen,
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and over the auriculo-teiiiporal branoli at the back part of the
temple, or just above the zygoma in front of the ear.
The pain is often exceedingly intense, lasting l)ut for a few

minutes, and recurring after some irregular interval. It may
radiate from one branch of the nerve to anotlier, or to some
other nerve. In the most severe cases, the facial muscles are
seized with spasm during the height of the pain, and the vaso-
motor symptoms, such as flushing, local sweating, lachrymation,
discharge of nasal mucus, and salivation, are well marked. In-
creased sensitiveness to sounds, and flashes of light in the eyes,
may also occur. The attacks are often brought on by cold, and
especially by mastication, so that in some cases feeding becomes
most difficult.

A cervico-occijntal neuralgia occurs with pain in the region of

the upper four cervical nerves, and over the back part of the
head. Tender points are found where the great occipital becomes
superficial, in the posterior triangle over the brachial nerves, and
over the parietal eminence ; the last is common to this and tri-

geminal neuralgia. Occipital neuralgia may be excited by disease

of the teeth. It is often bilateral, and the pain is more often

continuous with exacerbations, than truly intermitting.

Cervico-brachial and brachial neuralgia occur with pain extend-
ing over the area of distribution of the brachial plexus, and
tender points most commonly in the axilla, at the postei'ior

border of the deltoid, behind the elbow (superior ulnar), and
esiJecially one in front of the wrist (inferior ulnar).

Intercostal neuralgia is generally more or less continuous with

acute exacerbations ; the pain takes the course of an intercostal

space, and tender points are found near the spine, in the mid-
axillary line, and near the middle line in front.

Lumbo-abdominal neuralgia corresponds to the lower dorsal

nerves, and occupies the lower half of the trunk. Tender points

are found in positions corresponding to those just mentioned

;

namely, near the spine, at the middle of the iliac crest, and at the

lower end of the rectus muscle. A scrotal (or labial) point may
also be found.

A crural neuralgia in the region of the supply of the lumbar

plexus is rare.

Sciatica, the term which is applied to nearly all neuralgic

pains in the lower extremity, appears to be, in the large majority

of cases, due to neuritis ; it has been ah-eady described {see

p. 176).

Diagnosis.—This rests chiefly upon the remittent and inter-

mittent character of the pain, its change from one nerve to

another, and the absence of other symptoms indicating any

organic lesion of tlie nerve, or of other parts coimected with tlie

nerve. An organic lesion of the nerve such as neuritis, or com-

pression by new growth, would be suggested by persistent anxs-

thesia, atrophy of muscles, or lasting trophic changes. A very
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long duration would, on the whole, be in favoiu* of neuralgia and

against organic change. In all cases the evidences of diseases

competent to produce pain in the region of the nerve affected

should be carefully sought for. The lesions likely to produce

this eiTect vary of course in tlic different parts of the body.

Carious teeth may cause genuine tooth-ache, or without local pain

may cause real neuralgia in every division of the fifth nerve,

or in the occipital region. Disease of the bones and periosteum,

and deep-seated tumours, may involve the mam branches of

nerves. The cervical and brachial nerves are involved in caries

and new growths of the cervical spine. The brachial nerves may
be wounded, but are often the seat of neuritis. Intercostal pains

may be due to cUsease of the ribs, caries, and cancer of the

vertebrae, spinal meningitis, tumours, and aneurysm. A bilateral

pain is common in locomotor ataxy. Disease of the lumbar
vertebrte, renal colic, and renal disease are responsible for many
pains in the area of the lumbar plexus, and sciatic pains are

produced by disease of the sacro-iliac joint, of the hip joint,

psoas abscess, pelvic tumours, and tumours of the femrn*. Loco-
motor ataxy here also produces its shooting and stabbing
nem'algic pains, which are generally bilateral, and accompanied
by other indications, such as loss of knee-jerks, loss of pupil
light-reflex, and impaired sensation in the feet.

The Pathology of neuralgia is as yet obscure, but there is

much in favour of the view advocated by Dr. Gowers, that it is a
disturbance of the neiTe-ceUs connected with the central end of
the nerve-trunk affected.

Treatment.—This includes the removal of the cause if it can
be ascertained, the improvement of any general ill-health which
may excite or predispose to it, and the use of such drugs or
methods of treatment as may modify the morbid condition of the
nerve or centre. As we are not using the term neuralgia for the
pains of neuritis or nei*ve-compression, the removal of the cause can
only apply to those sources of irritation, such as carious teeth,
by which a reflex pain is produced. Tliough this may be
effected, it does not follow that the neuralgia will at once cease

;

the altered condition of the nerve-centre still counts for some-
thing, and the pain may be only lessened until other remedies are
called in to assist. This fact should make one very cautious in
recommending the removal of teeth, unless it is certain that
the neuralgia is wholly or chiefly dependent upon the offend-
ing member. Many patients have submitted to the loss of all
the teeth on one side of the jaw without any material benefit.
The general treatment of the patient consists mainly in the
admmistration of good food, of tonics such as cod-liver oil,
quinine, iron, nux vomica, and strychnia. The late Dr. Anstie
strongly recommended cod-liver oil as a fat, and if tliat could not
be taken, he prescribed butter, cream, Devonsliire cream, or olive
oil. Among the remedies which are especially directed against
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the local disease are the following:—Arsenic, in full doses, or
siuall doses gradually increased, especially in malarial cases

;

ammonium cldoride, in doses of 15, 20, or 25 grains, three times
daily; potassium bromide, in full doses; butyl-chloral hydrate,
in 5 or 10-grain doses, especially in neui-algia of the fifth

nerve ; tincture of aconite, in 2 to 5-minim doses ; and tincture
of gelsemium, in 15-minim doses. Cannal)is indica, ether, vale-
rian, turpentine, and nitro-glycerin are sometimes useful ; and
a small dose of brandy or wine will often give much relief,

but it is obvious that its use should be indulged in with much
caution, since drinking habits may easily result from it under
those cu-cumstances. The same may be said of opium or mor-
phia, of which the latter may be given in subcutaneous injec-

tion ; but the dose should be small (jL to ^ gi'ain), especially at

first, and the possibility of the morphia nabit being induced
should not be lost sight of. Half a grain to a grain of cocain
may be injected locally. Some relief may also be got by local

external treatment, such as the application of various anodyne
liniments (aconite, belladonna, opium, or chloroform), of menthol,
and of the ointment of veratria or aconitia. Counter-irritation may
be applied by mustard or blisters ; and the actual cautery has
been used, especially in spinal neuralgia.

Electricity is sometimes of benefit. A strong current, either

faradic or galvanic, acting as a sort of comiter-irritant, does good
in some recent cases of hysterical neuralgia ; more often a weak
current seems advisable to act as a sedative to the nerves. For
this a strength of from 2 to 5 milliamperes should be used with

the anode on the seat of pain, and the kathode in some other

part of the body, the direction of the flow being a matter of no
importance. A very weak faradic current may serve the same
purpose.

Finally, in extreme cases, when all other methods have failed,

neurotomy, neurectomy, or nerve-stretching, offer themselves as

possible means of recovery. Hitherto, however, the results have

not been very encom-aging ;
generally there is relief for a time,

and then, after some months, a recurrence of the neuralgia as

bad as before. Nerve-stretching, as the less severe operation in

case of failure, is rather to be preferred.

WRITERS' CRAMP AND ALLIED NEUROSES.

In a number of occupations involnng complicated movements for

long periods of time, such as writing, piano-playing, -violm-

playing, using telegraphic instruments, rolling cigars, &c., there

is a certain liability for the muscles concerned to contract in

a spasmodic and irregular way, so that the movement is badly

performed, and ultimately cannot be effected at all.
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Tliis is most common in those who have a great deal of -writing

as their daily occupation, such as lawyers' clerks, secretaries,

&c. The disease is hence called writers^ cramp and scriveners'

palst/ ; graphospasm and mogigraphia have been used as tech-

nical terms. This affection is naturally more common in men
than in women, and occurs mostly between the ages of twenty

and forty. Its ijredisposing causes are a hereditary tendency to

nervous affections, and a nervous and irritable habit of body;
depressing mental conditions, mental anxiety, or business worry.

Sometimes it begins after an injm'y, or some local disease of

the hand or iingers. But the most common antecedent is exces-

sive use of the hand in Avriting. Dr. Gowers points out that in the

act of witing the pen may be moved across the paper in four

different ways,—(1) The little finger is fixed on the paper, and
the fingers carrying the pen work upon the little finger as a
pivot

; (2) the wist is fixed and acts as the pivot
; (3) the pivot

is at the centre of the forearm, resting perhaps on the edge of

the table, or desk
; (4) all the movements take place from the

shoulder. In the first method the movements of the fingers are

most complicated and strained ; in the last there may be no finger

movements at all. And he states that Avriters' cramp scarcely
ever affects those who employ the last two methods of writing.

Symptoms.—Tlie affection generally comes on gradually ; it

may be felt at first as some degi'ee of aching or strain, which is

relieved by ceasing to \n'ite. After a time the act of witing is

accompanied by a spasniodic tonic contraction of the finger or
thumb holding the pen ; the finger is pressed firmly on the pen,
or it is flexed so as to move up the pen, or it slips off the pen
so that the latter is grasped between the fore cind middle fingers.

The thumb may be similarly affected, or the fingers may be
extended or lifted from the paper, or the pen may be di'iven into
the i)aper, or the hand stops its movements entirely. The attempt
to continue writing imder these conditions produces a cramped,
irregular, angular writing, with thick down-strokes ; and after a
time the spasm becomes so pronounced as to render the act
impossible. This is the spasmodic or sjmstic form of Benedikt,
which is by far the most common, but sometimes there is

tremor of the fingers {tremulous form) ; and parahjtic form Avith
fatigue alone has been described, but is (juite rare. The spastic
form often leads, by the frequent contraction of the muscles, to
pains in the hands and wrist, which may after a time become
distinctly neuralgic in character; and there is often some tingling
or sense of numbness. The spasm may be limited entirely to the
act of writing, and other movements, even of a dehcate nature, can
be performed without diificulty. Sometimes Avriters' cramp is
associated in the same person witli spasm on playing the piano, or
the violin, and not unfreijucntly in severe cases some other opera-
tion may be at the same time imperfectly performed.
The muscular power is tor the most part preserved, or there
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raay be a little weakness of ^rasp, or slight but definite weakness
ot cei-tani muscles of the hand (Poore). The electric reactionsmay be quite normal, or they show a slight increase or diminution
of irritability in some old cases.
The course of the disease is variable. In slight cases treated at

once by perfect rest fi-om writing, the patient may recover com-
pletely

;
but if he has persevered, forcing himself to write by

steadying his hand with the other, or by mechanical contrivances
and has ignored all treatment, the disease is often quite obstinate'
and may never be thoroughly cured.
The Diagnosis is not generally difficult: writers' cramp at

least is not likely to be mistaken for anything else, but it must be
remembered that some nervous diseases, such as chorea, hemi-
plegia, and other paralyses invohdng power in the hand, may be
first detected in the attempt to wite, and may be regarded
Avrongly as wi-iters' cramp. Nervous people, too, who have ob-
tained some acquaintance with the disease may easily fancy that
a little fatigue is the commencement of it.

Pathology.—This affection has been explained as arising in
weakness of certain muscles, and the over-action of antagonist
muscles ; or in weakness of one muscle being supplemented by
another muscle, which in its tm-n gets fatigued and is followed
by another until all are worn out; or as the result of reflex
action, stimulated through the sensory nerves. But the most
probable explanation is, that it is due to a defect in the centres
associated for the act of writing by a morbid lowering of resist-
ance in the commissural connexions between the centres, so that
there is a radiation of impulses, and so over-action of muscles
not necessarily engaged in the act.

Treatment.—The first essential is complete rest from writing.
In mild cases this is sometunes sufficient to effect a cure in one or
two months. Dr. Gowers then insists that on again beginning to

wi'ite, the patient should leam to write from the shoulder entirely.

In more severe cases a much longer rest is required, and if

writing is necessary to the j)atient, lie may learn to write with
tlie left hand or use a type-writer. Occasionally, but by no means
always, the newly-educated left hand also becomes affected.

Various devices have been invented, or are improvised by the
patients themselves, to save the strain on the muscles of the
fingers, such as running the pen through a cork, which gives a
larger grasp

;
holding a wooden ball in the hand, upon which the

pen is fixed at the required angle. Nussbaum has invented a
" bracelet " which carries the pen, and surrounds the fingers,

so that they hold it by muscles (abductors) different from those

commonly employed in writing. But, as a rule, all these instru-

ments only postpone the time at Avhich complete rest mvist be
taken. A retvu'n to the normal condition of nerve- and muscle-

action may be sought in the use of general and nervine tonics

such as iron, quinine, arsenic, and strychnia ; and in local treat-
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iiient sueli as electricity, gymnastic exercises, and massage.
The first is recommended in the form of a continuous current
Avitli the anode stationary upon the brachial plexus, or upon
tlie peripheral nerves and muscles concerned, the kathode on
the cervical spine. Dr. Poore advises the combination of elec-

tricity with regulated exercises of the muscles. Passive mani-
pulations and massage of the affected limb have been of late

employed in a systematic Avay by specialists, and, it is stated,

with great success.

The treatment of the other occupation-neuroses must be the
same in principle as that akeady described for A^Titers' cramp.
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DISEASES OF THE OEGINS OF

RESPIRATION.

PHYSICAL EXAMINATION OF THE CHEST.
Since the lungs are contained almost entirely within the liony
thorax, or chest, tlae diseases of these organs are likely to rc\ eal
themselves by modifications in the shape, in the movements, and
in the acoustic phenomena yielded by the chest. A consideration
of these various pliysical signs or indications of lung cHseascs
must i)recede their systematic descrii>tion.

For puii^oses of accurate description it is necessary to divide
the sm-face of the chest into regions. Front and back, riglit and
left, suggest themselves at once, but these are too extensive.
Some writers have drawn horizontal and vertical lines, and given
different names to the quadrangular areas tlius indicated, but in

practice it is not easy to remember the exact situations of the
lines. The same purpose is sufficiently sen'ed by a reference to

certain points or surfaces in front or behind, the regions being
named according to their situation in relation to these points.

Thus we have the sternum, the clavicles, and the nipples in front,

the scapulae behind, the axilla at the side, and we may recognize
accordingly the following regions:—Fi'om above do^\^lwards on
each side in front, supra-clavicular, clavicular, infra-claAdcular,

mammary and infra-mammary ; in the middle line, supra-stenial,

upper sternal, mid-sternal and lower sternal ; at the side, axillary

and infra-axillary
;
beliind, supra-spinous, infra-spinous, infra-

scapular, and inter-scapular. These occur on botli sides of tlie body,
except the sternal regions, which are in the middle line. Sucli

regions, it is true, are not pei'fectly defined, but sufficiently so for

iiumy observations. Where perfect accuracy is called for it can

only be obtained by stating oil which rib or intercostal sjjace

the point under investigation is situated, and how far from
some fixed line or point, like the middle line, the edge of the

sternum, the angle of the rib, or the nipple.

The modes of examination of the chest are inspection, paljia-

tion, mensuration, percussion, and auscultation.
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Inspection.

By simply looking at the chest in front, behind, and from
above, any alteration in its shape and movements can be de-

tected. The chief points to be noticed in a healthy chest are

as i'ollows :—It has a somcAvliat flat oval form—that is, the antero-

posterior diameter is much less than the transverse ; its greater

breadth is at the lower part; the clavicles are only slightly

prominent, with but little recession above, and scarcely any below
them ; tlie position of the nipple is on the fourth rib, or on its

iipper or lower border; the angle (epit/astric angle), which has
its apex at the ensiform cartilage, and is bounded on each side by
the seventh and eighth costal cartilages, is from 95 to lOo
degi'ees ; the scapula is closely adapted to the posterior j)art of

the thorax ; and the spine is straight. In inspiration, the chest
should expand from 1^ to 2 inches in circumference, the tAvo sides

should move symmetrically, the epigastric angle should be
widened, the sternum throAvn forwards, the lower ribs lifted, and
there should be only very slight recession of the lowest inter-
costal spaces on deep breathing.
By inspection in disease we may see that one side is larger

or more contracted than the other, that the movement is deiicient
on one or other side, or that the intercostal spaces are unduly
sucked in ; and we may also see at once the position of the heart,
which may be distm-bed by lung disease.
The deformities of rickets and of angular and lateral curvatures,

whicli are not due to diseases of the lungs, but may seriously
impair the action of these organs, should be specially noted.

Palpation.

By this is meant the act of laying the hand upon the surface
of the chest, either to test its movements or to study the vibra-
tions which the voice or cough produces in its walls. For the
former purpose a hand is laid at the same time on each side
below the clavicle, or in the infra-scapular or infra-axillary
region, when -the absolute and relative amounts of movement can
be gauged with some accuracy. For the latter purpose the hand is
placed flat upon the chest in different parts successively, and the
patient speaks in a loud, clear voice. In health the chest-wall is
thrown into vibrations which are plainly perceptible to the hand
laid upon it {tactile vocal fremitus, or tactile vihratio?)). For this
it is necessary that there shall be a normal vibration of the vocal
cords, and normal conductivity of the lungs with patent bronchial
tubes and spongy lung-tissue. The amount of vibration differs in
healthy people

;
it is greatest in adult males with deep sonorous

voices
;

It IS least, or it may be absent, in females and children
In disease it is diminished or abolished by anything which

obstructs the bronchial tubes or compresses the lung so as to
convert its spongy tissue into solid. It is increased under some

22



338 DISEASES OF THE RKSPIIIATORY OBGANS.

conditions of consolidation of the lung-tissue with patency of the
bronohial tubes, especially pneumonia.
By palpation also can be recognized the vibrations of pleural

friction, of bronchial narrowing (rhonchi), and of some sounds
produced in cavities. The corresponding sounds are described
under Auscultation.

Mensubation.

The chest may be measured in various ways. The ordinary
tape measure gives the circumference, and if measurements be
taken during expiration and full inspiration, the difference will
give a rough idea of the expansion of the chest, or vital capacity.
The tape should be applied opposite the nipples. By callij}ers the
transverse and antero-posterior diameters can be estimated. Tlie

cyrtometer consists of two long pieces of soft metal, joined loosely
together by one end of each. The point of jimction is applied
to the spine, and the metal rod on either side is wrapped round
the side of the chest at any desired level, so as to take a mould
of its shape or curve. The instrument is then carefully removed,
without disturbing the moulded curve, and, if it is laid out on a
large sheet of paper in the position it occupied while applied to

the chest, a pencil can be traced rovmd it, and a permanent record
of the shape of the chest is thus obtained.

More complicated instruments for the accurate measurement
of the movements of the chest have been devised. The stetho-

graph of Riegel, and the thoraconieter of Sibson record the move-
ments of the chest-Avall on a dial or paper. The spirometer of

Hutchinson records, in cubic inches, the air which is breathed

out of the chest ; the fullest possible expiration after a deep in-

spiration gives the vital capacity (complemental, tidal, and supple-

mental air together), and this has been found to have a definite

relation to the height of the individual. It is on an average

174 cubic inches for a person five feet high, and rises 8 cubic

inches for every inch of height. Waklenburg's imeumatometer

measures the force of inspiration and expiration by means of a

mercurial manometer. The inspiratory force raises from 70 to

100 mm. of mercury, and the expiratory force from 90 to 130 mm.

Percussion.

In percussion the chest is struck with the fingers or with an

instrument called a hammer, so as to elicit a sound. In immediate

percussion the chest is struck directly with the hammer or with

the tips of the fingers, generally the fore, middle, and ring

fino-ers, of the right hand. In mediate percussion a finger of the

left hand or a small piece of ivory or other material, constitutmg

a pleximeter, is laid upon the chest, and this is struck with the

finger or hammer. An advantage in usmg the left finger as the

pleximeter in mediate percussion, is that the vibrations of the

chest can be felt at the same time that the sound is heard.
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Percussion over the healthy lung elicits a sound, which varies

in different parts of the chest, but -svliieh has the general charac-

ters of Avhat is knoAvn as pulmonary resonance. It is rather a
full and low-pitched note ; it extends on the right side from just

above the clavicle to the upper border of the sixth rib, over the

whole of the sternum, on the left side from above the clavicle to

the upper border of the fom-th rib internal to the nipple, and
down to the sixth rib, where it passes into the resonance of the

stomach. In the right lateral region it extends from the axilla to

a horizontal line cutting the eighth rib in the mid-axillary line

;

on the left side the axillary resonance is limited below by the
upper border of the ninth rib. Posteriorly, the chest is resonant
from the apices to the lower border of the eleventh rib on the left

side, and to its upper border on the right side. The resonance
extends a finger's breadth lower than these limits on deep inspira-

tion. The fulness and loudness of the note are most marked in

the second intercostal spaces in front, and over the infra-scapular

region behind. Over, the clavicle and sternum it is less full, and
of liigher i^itch ; and over the supra-sjDinous fossce the note is

often deficient, especially in vei'y muscular or fat people. Along
the fiftli right intercostal space corresponding to the liver

along the tliird left intercostal space, and for a finger's l^readth
running A^ertically just within the left nipple, and along the
eighth left space above the spleen, the percussion note is less

resonant, and approaches the want of resonance below these
levels : it is called transitional dulness.
The healthy percussion note is due to vibration of the chest-

Avalls and of the columns of air in the lung beneath the point
struck. The percussion note is variously modified in disease by
alterations of the tissue of the lung.
The intensity of the note is diminished by solidification of the

lung substance. There is then said to be impairment of reso-
nance, or dulness. The intensity is increased by the lung-tissue
becoming more open in structure, and less finely spongy. This
happens in emphysema, and the note is called hyper-resonajit.
The jntch of the note is raised by an increase of tension hi the

chest-wall, by an increase of tension in tlie lung-tissue, and by a
less length of the underlying air columns. It is of course lowered
by the converse conditions. It frequently happens that diminu-
tion of intensity coincides with elevation of pitch, when the solidi-
fication of a portion of the lung shortens the columns of vibratile
air under the part percussed.
A tympanitic or drum-lilce note is often obtained very similar

to that which may be obtained by percussing the distended
stomach. This is a purer note than the normal percussion-note,
and is due to vibrations taking place in a single large unbroken
space. It occurs over the large cavities of phthisis, and in
pneumothorax, where one pleural cavity is distended with air.
A somewhat similar note, but higher-pitched, is heard over the
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upper part of the lung in cases of pleuritic effusion occupying
the lower half or two-thirds of the chest. It is known as Skodaic
resonance, and is probably due to partial compression, relaxing
the tissue of the lung, and thus giving it, so far as vibrations
are concerned, some of the characters of a large continuous
cavity.

Auscultation.

This is the study of the viscera or other parts of the body, by
listening to the sounds that are produced within them. It may
be immediate, when the ear itself is applied to the body, or
mediate, when an instrument is interposed between the body of
the patient and the ear of the listener. This instrument is known
as a stethoscope, and is used in a great variety of forms. Those
in most common use are (1) the straight wooden or metal stetho-
scope, about eight inches long, with an expansion at each end for
the chest and ear respectively, and (2) the binam-al stethoscope.
The latter has the advantage of ilexibihty, and thus it can be
used in aU positions of the patient.

By auscultation of the lungs we study the character of the
breath-sounds, the transmission of the voice through the chest,

and the transmission of the cough.
Auscultation of the Breath-Sounds.—If the healthy lung is

auscultated, one hears e^'erywllere, with each resj)iration, a soimd
wliich is Ivuown as the normal breath-sound, or vesicular miirmur.

It may be imitated by blowing softly, with the lips x^laced in the
position to pronounce the German " w " or English soft " v." As
its name implies, it has been regarded as due to vibrations pro-

duced in the air-vesicles, but it is at least ijossible that the vibra-

tions of the air passing between the vocal cords contribute to it.

The vesicular murmur is heard during inspiration, but the expira-

tory act is either quite silent, or is accompanied by a similar

sound, much softer, and much shorter in duration. In certain

parts of the chest the vesicular murmur gives place to a sound
having the characters which will be presently described as

those of bronchial breathing. These parts are the upper end of

the sternum, the first costal cartilages at their junction with the

sternum, and a diamond-shaped space at the back in the middle
line, including the seventh cervical and first dorsal spines. Else-

wiiere the vesicular murmur is always present, as long as the limg

is healthy and the air-passages pernous. In children the vesi-

cular murmur is louder than in adults.

Diminished vesicular murmur, deficient entry of air, or absence

of breath-sound, occurs if the air vesicles are obhterated by
pressure, or displaced from the surface of the chest, or if the

bronchus communicating with them is obstructed or obliterated.

Increased vesicular murmur happens—(I) over both lungs fi'om

hurried respiration
; (2) over one lung or part of a lung, when

another part of the lung is not properly in use. It is then called
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eojnpmmtonj or supplementary breathing. It is louder and liarslier

than the normal breath-sound, and the expiratory ram-ram- is

almost or entirely suppressed.

Interrupted breathing—In this the inspiratory murmur is jerky

or wavy, from irregular expansion of the lung, which may be the

result of mechanical obstruction to the entry of air, or of irregular

muscular action from nervousness. The term cog-wheel respiration

is sometimes used.

Bronchial, or tubular, breathing.—This modification of the breath-

sounds has the following features:—The inspiratory and expi-

ratory sounds are of equal length
;
they are distinctly separate

from one another
;
they are of higher pitch, and hollower tlian

the vesicular murmur. The sound may be imitated by placing

the mouth and tongue in the position to pronounce tlie German
"ch," and then blowing in and out; but there may be very
considerable variety in both the pitch and hoUowness of sounds
that may still all be called bronchial. Such double hollow sounds
are heard normally over the larynx, over the trachea, and over

the origins of the larger bronchi, at the top of the chest, as

already stated ; but if they are heard in other parts of the chest

they are due to modifications of the lung tissue, mostly a conver-
sion of the spongy lung tissue into solid lung tissue, either by
filling up of the air-cells (pneumonia, i^hthisis), or by compression
from without (pleuritic effusion). The necessary condition seems
to be patency of the bronchial tubes with consolidation of the
lung between the bronchus and the surface ; and the cause of the
sound is the vibrations of the air columns produced at the glottis

resonated in the bronchus of that part of the lung which is licing

auscultated. Bronchial breathing may also be produced in small
cavities, and in dilated bronchial tubes, the condition of dilata-

tion causing resonance of the glottic vibrations. The pitch and
hoUoAvness of bronchial breathing are determined by the size of
the tube or caAdty in which resonance takes place ; the higher-
pitched, "whiffing," varieties occurring in the narrower tubes,
the lower-pitched in the larger tubes.

Cavernous breathing.—By this term is meant a very hollow
breath-sound, in other respects like bronchial breathing. Such
hollow sounds often take place in rather large cavities, but there
is no broad line of difference between cavernous breathing and
hollow bronchial breathing ; and breatli-soimds which deserve the
name of cavernous,are often heard over solid lung.
Amphoric breathing.—This is a still more hollow, double soimd

with a peculiar metallic, or ringing character, such as may be
produced by blowing softly into the mouth of a narrow-necked
gla,ss jar or vase. In its sti-ictest sense, it is rarely heard, and
then only in very large cavities, or in pneumothorax.

It is important to note that loudness is not a necessary feature
of either bronchial, cavernous, or amphoric breathing

; the latter
is especially often quite soft.
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Adventitious Sounds.—The word adventitious expi-esses the
fact that these sounds may generally be heard in addition to, and
at the same time as, the ordinary breath-sounds or the breath-
sounds modified as above. The adventitious sounds are rhonchi,
stridor, rales, and friction-sounds.

Rhonchi are more or less musical sounds, due to obstruction of
the bronchial tubes, by accumulation of mucus, thickening of the
mucous membrane, or spasmodic contraction of their muscular
fibres. The sounds vary very much according to the size of the
bronchial tube and the extent of the narrowing, and are likened
to various familiar sounds such as cooing, groaning, snoring,
grunting, or whistling. The lower pitched, snoring soimds are
called sonorous rhonchi, and are produced in the larger tubes

;

the higher pitched, whistling sounds are called sibilant rhonchi,

and are produced in the smaller tubes. They may be heard with
expiration or inspiration, and are constantly changing in position

and loudness. Loud sonorous rhonchi are often audible to those
standing near the i^atient, and constitute " wheezing."

Stridor is a loud, harshly musical sound, which is produced by
constriction of the glottis, trachea, or one main bronchus. It is

less changeable than rhonchus, is audible over the greater part of

the chest, and can also be heard by those near the patient -without

the aid of the stethoscope.

Rales are various forms of crackling or ratthng sounds that are

produced in the medium-sized and smaller bronchial tubes, or in

pulmonary cavities, by the air forcing its way into fluid secretions

accumulated there, and thus causing bubbles to form and burst

with a slight noise. They are sometimes distinguished as moist

sounds, from rhonchi or drij sounds : but this is very undesirable.

The rales differ according to the size of the bubbles, and are

called small, ^nedium, and large. Kales are also divided into

hubhling and crackling : the latter have a sharp, clear, ringing,

explosive character, which is probably due to their occurrence in

the midst of consolidated lung, and to consequent special conditions

of resonance ; the former, or bubbling rales, are dull, not ringing,

or explosive, and occur mostly in tubes surrounded by normal

spongy tissue. Crackling rales are sometimes called consonating

from their supposed acoustic origin ; and bubbling rSles, no7i-

consonating in contrast.

Thus, we have rSles which are

Gurgling is a coarse rale which occurs in large cavities.

Crepitation is a term that has been used indiscriminately for all

rales, but is now generally confined to a very fine rale, so fine as

to be suggestive of an origin in dry materials (rubbing of hair

close to tho car, rustling of silk, or tearing of paper). It is heard
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in the early stage of pneumonia, in oedema of the lung, and in

lung that is forcibly expanded after prolonged collapse. It is

probably due to the opening up of minute bronchioles or even

air vesicles that have been adlierent by sticky fluid, or from

simple disuse. Crepitation and the finer rales are heard only

during inspiration ; medium-sized and coarser rales may be heard

during expiration also.

Metallic tinkling is resonance caused by a rale ha a large cavity.

Friction souiid, or pleuritic rub, is produced by the rubbing-

together of two pleural surfaces roughened by inflammation. In

its most characteristic form it is a rough, grating, interrupted

sound, like what may be heard on forcibly dragging tAvo pieces of

leather over one another, or on rubbing the palmar surface of a

finger over a wooden surface. It is best heard during inspiration,

but may be heard with expiration also.

Auscultation of the Voice.—In most people the voice is

transmitted through the chest, and can be heard by the ear or

stethoscope placed on any part of it ; this is called vocal resonance.

Diminished or absent vocal resojiance.—In children and females

witli voices of high register, the vocal resonance may be shght or

absent. In disease its absence is produced by obstruction of the

bronclius, or compression of the lung, involving the bronchus.

Increased vocal resonance.—Bronchojyhony.—There is naturally a

louder vocal resonance at those points where bronchial breathing
is normally heard, namely, the sterno-clavicular articulation, and
the mter-scapular region {see p. 339). In disease, it is caused by
consolidation of the lung around patent bronchial tubes, such as

occm's in pneumonia, tubercular consolidation, and sometimes
compression by liquid. It has been explained as the result of

increa.sed conducting power on the part of the solid lung, but it

seems to me that the view that it is due to altered concUtions of

resonance in the tubes of the affected lung is more j)robable.

Pectoriloquy is the clear transmission of articulate sounds, as
distinguished from mere loudiiess of transmission of the vocal
vibrations in bronchophony. It may be recognized when the
j)atient sj)eaks aloud, but it is best observed by asking the patient
to whisper, when the laryngeal vibrations are absent. It is ob-
served over pulmonary cavities, and over consolidated lung.

ALyophony consists of a peculiar nasal or txoanying modification of
the voice, heard through the chest. It derives its name from its

supposed resemblance to the bleatmg of a goat. It has been
shown, by Dr. W. II. Stone, to be due to the .suppression of the
fundamental note, and the lower harmonics of the vowel sounds,
wliile the higher harmonics are transmitted in an accentuated
form. Its most common cause is untloubtedly the presence of
liijuid in the pleura, and this suppression of the lower tones is
attributed to their inability to pass through, that is, to set up
vibrations in, the layer of liquid ; but it appears to me, it is better
explained by supposing that the bronchial tubes are modified by
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compression, so that whereas normally they resonate the lower
harmonics, now they can resonate only the higher harmonics ; thus
the former are stopped not at the fluid, hut at the hronchial tuhes.
yEgophony is commonly heard at the middle of the back behind,
internal to, or below, or over the lower end of the scapula ; some-
times over an area of several scjuare inches. It is best brought
out by asking the patient to utter words containing the vowels
i and e, whi(;h depend on the iiresence of the higher harmonics

;

such as " three, '
" ninety-nine." As the area of asgophony

may have a vertical extent of thi-ee or four inches, it cannot
be said to be limited to the upper edge of the layer of liquid.

It is occasionally heard in front. Sometimes, also, though rarely,

it is heard distinctly when no liquid is present, but the condition
of the tubes is modified in some other way ; thus I have known it in

pneumonic consolidation, with a bronchial tube containing fibrin.

Auscultation of tlie Cougli.—The patient is directed to

cough while the physician auscultates the chest. Increased
resonance of the cougli occurs under the same conditions as

increased resonance of the voice (consolidated lung and cavity)

;

moreover, the cough, and the forced inspiration preceding it, will

reveal the existence of rSles that are not obvious on ordinary in-

spiration. In infants, the sj)ontaneous cough supplies the infor-

mation as to vocal resonance, which is given in adults by speaking.

AUSCULTATOBY PERCUSSION.

In this process a stethoscope is placed on the chest, and the

surface is percussed around it : the stethoscope detects minute

differences of resonance. It is not much employed, except in the

production of the bell sound or bruit cCairain, which occurs in

pneumothorax. While the physician listens with the stethoscope

to one part of the chest presumed to be the subject of pneumo-
thorax, an assistant lays a coin on the chest, and strikes it

with another coin. The noise is resonated in the hollow cavity,

and transmitted as a loud ringing musical note through

the stethoscope.
SUCCUSSION.

In cases of hydro- or pyo-pneumothorax, shaking the patient

will elicit a splashimj sound, due to mixture of the air and liquid

contained in the plem-al cavity.

DISEASES OF THE NASAL PASSAGES.

CORYZA.

CoBYZA, nasal catarrh, or "cold m the head," is so familiar to

everyone, that a brief description will suffice. It is a catarrhal
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inflammation of the mucous membrane of the nose, which often

involves also the conjunctivje, fi'ontal sinuses, phai'ynx, and

Eustachian tube, and may spread to the larynx and the bronchial

tubes. It is most commonly the result of exposure to cold, either

by sitting in a draught, staying out late at night, or by getting

wet and failing to change the damp clothes ; but it not un-

fi'equenlly runs through a household in a way which strongly

suggests that it possesses contagious properties when once

developed. An attack of sneezing is one of the first symptoms,
but this may be preceded by a feeling of indisposition, with
chilliness, headache, dryness of the throat, and loss of api)etite.

The sneezing is soon followed by the discharge of clear mucus
from the nose, which requires the frequent use of the pocket-
handkerchief ; and there is a feeling of stuiBness in the nose, due
to swelhng of the mucous membrane. At the same time, the eyes

are suffused and water freely, there is pain over the eyebrow
from implication of the frontal sinus, the throat is sore, taste

and smell are impaired, and there may be deafness from closure

of the Eustachian tube. Some febrile reaction is present at the
same time. If the catarrh extends to the larynx, the voice is

hoarse, and there is constant irritating cough ; and its further
spread to the lungs will cause the symptoms described below
imder Bronchitis. After a fcAv days the mucous discharge
becomes thicker and more opaque, and may ultimately be quite
purulent, continuing tlms for a variable period, from two or three
days to a week or more. During this time the patient is very
liable to fresh exacerbations of the inflammation.
Treatment.—In mild forms little requires to be done. Free

sweating at night by means of additional blankets, a hot bath, or
diaphoretic drugs, often seems to check the disease ; if cough be
troublesome, a few drops of ipecacuanha wine, with spirits of
nitrous ether, or compoimd tincture of camphor Avill relieve. I^ocal
remedies have been much tried of late. Dr. Feri'ier suggested a
mixture of subnitrate of bisnmth, 6 drachms, hydrochlorate of
morphia, 2 gi-ains, powdered gum acacia, 2 drachms : 2 or 3
drachms to be snuffed up in small quantities, in the course of a
day. A solution of cocaine (2 to 4 per cent.) may be sprayed
into the nostrils. Internally, in a pure nasal catarrh, after the
first fcAv days, tonics, such as quinine, will do good.

HAY FEVER.

(Summer Catarrh. Hay Asthma.)

This is a very severe catarrh which occurs to certain individuals,
year after year, in the early part of tlio summer—tliat is, during
June or July, when grasses and other plants are flowering. Tlie
symptoms may be chiefly nasal, like those just described, or
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chiefly bronchial, when the disorder may be called hay asthma.
It is undoubtedly for the most part due to the diffusion of pollen-
gi'ains in the air, and their contact with the nasal, conjunctival,
or bronchial mucous membrane, in persons peculiarly susceptible
to this form of irritation. Such persons are more often men than
Avomen, are generally among the middle and higher classes of
society, of neurotic disposition, and have their first attack before
the middle period of life. According to some authors (Daly,
Hack, De Havilland Hall), there is always, m addition, a morbid
condition of the nasal mucous membrane of the nose, namely,
chronic thickening. A chronic hypertrophic rhinitis does indeed
occur, which renders the individual constantly liable to catarrhal
attacks. But others (Sir M. Mackenzie, Bronner) deny that this
is a necessary part of ordinary hay fever.

Treatment.—Residence in the country during the hay time,
and exposure to the emanations of grasses must be avoided : if

the sufferer goes out, he may wear a veil over the eyes or
nose. Locally, Mackenzie recommends a spray of a 4 or 6 per
cent, solution of cocaine to the eyes ; for the nose, the cocaine
spray should be followed by the daily introduction along the
floor of the nose of a bougie, smeared with vaseline or oil, and
left in for ten minutes at first, and for gradually increasing periods
up to half-an-hour or longer. He mentions also favourably borax
and soda washes, the vapour of benzoin, insufflation into the nose
of morphia gr.) and bismuth (1 gr.) ; and Ferrier's snuff

above mentioned. Where there is chronic hypertrophic rhinitis,

the application of the galvano-cautery to the swollen mucous
membrane, after the preliminary use of a 2 per cent, solution of

cocaine, seems to be quickly curative. Internally, valerianate of

zinc and asafcetida, quinme, arsenic, belladonna, and bromide
of potassium, are of most value. If the symptoms are chiefly

bronchial, they may be treated, like ordinary asthma, by nitre-

paper or stramonium cigarettes.

DISEASES OF THE LARYNX.

LARYNGITIS.

Labyngitis, or inflammation of the larynx, may be acute or

chronic, and arises from a number of causes. Amongst these arc-
exposure to Avet and cold, and the ordinary conditions of catarrhal

inflammation ; contact with irritating vapours, ah charged with

dust or other muuite particles, or scaldmg water ;
the impaction

of foreign bodies, or direct injury in other ways
;
extension of

inflammation from surrounding parts, the pharynx, the bronchi

and trachea, or the tissues outside ; the growth of tubercle,

cancer, and syphilitic gummata ; the chculation of poisons in the
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blood, such as those of diphtheria and measles, and finally

Bright's disease. The results differ somewhat according to the

cause, and one can readily distinguish a catarrhal laryngitis, an

CBdematous laryngitis, and tlie laryngitis of phthisis, of syphilis,

and of diphtheria.

The question of the identity of croup and diphtheria may here

be considered. Diphtheria, commencing in the fauces, frequently

spreads to the larynx and trachea, and there produces the charac-

teristic membrane, with dangerous suffocative symptoms. But

cases of laryngitis constantly occur in which membrane is formed,

and the laryngeal and tracheal symptoms are precisely similar to

those of the diphtheritic cases, but there is no faucial inflamma-

tion, no evidence of contagion, and often some proof of exposure

to catarrhal influences ; these have been called croup. Ai-e these

apparently spontaneous and sporadic cases of so-called croup

really instances of diphtheria, or are they cases of a non-con-

tagious, membranous lai*yngitis, either catarrhal, or the result

of some otiier external influence ? Many writers are in favour of

these cases of membranous laryngitis, or croup, behig actually

diphtheria. An active course, and sthenic character of the

symptoms generally were said to accompany croup, and early

depression and asthenia to characterize diphtheria ; but it is now
allowed that the clinical features are the same. It is now, also,

almost certain that there is no essential difference in the morbid
anatomy of these two gi'oups, but it may hereafter be shown
that only in diphtheritic cases does the membrane contain septic

organisms. Oertel states that the membrane of diphtlieria con-
stantly contains micrococci. There remain chiefly the arguments
to be derived from the observed setiology of the disease in par-
ticular cases. So far as cold is concerned, it appears that it is cer-

tainly of influence in determining attacks, even when diphtheria
is epidemic ; but Dr. Fagge has shown that demonstrably conta-
gious cases rarely attack the larynx alone ; and that cases of

membranous pharjoigitis, in which the larynx is involved, are
much less often traceable to contagion, than when the larynx is

not involved. He also states, from an analysis of cases at Guy's
Hospital, that all cases in which the faucial inflammation was
slight, and the brimt of the disease fell upon the air-passages,
Avere in childi-en under five years of age, whereas diphtheria
attacking the fauces is common in adults. He considers it highly
improbable that such differences in contagiousness and age should
exist, although their recognition would be favourable to the
inclusion of the purely laryngeal cases under the head of diph-
theria. And he thinks that the difficulties of the problem are
better met by supposing that non-contagious membranous
croup may spread from the larynx to the fauces, just as • diph-
theria certainly spreads from the fauces to the au-passages ; and
thus, according to him, croup is not only a distinct affection from
diphtheria, but actually includes a large number of the cases of
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membranous inflammation of both the throat and larynx. The
matter is, no doubt, still open to (juestion, and refjuires further
investigation into the causes of individual instances—an incjuiry
all the more difficult from the freciuency wth which the source
of contagion or catarrh escapes detection in cases respectively
of well-known contagious or catarrhal diseases. But since the
clinical and pathological characters of diphtheritic laryngitis are
allowed to be identical with those of the so-called croup, I shall
not describe this last as a separate disease, but shall refer to
the description of the laryngeal development of diphtheria for
an account of the symptoms of membranous laryngitis p. 92).

Acute Catabrhal Labyngitis.

etiology.—This is mostly the result of exposure to cold air,

but also arises from irritating vapours, dusty air, the entrance
of foreign bodies, inflammation spreading from the pharynx or
bronchi, and as the result of the poison of measles. Some people ai-e

liable to it whenever they get a severe nasal or bronchial catarrh.

Morbid Anatom.y.—The disease consists of swelling and
increased vascularity of the mucous membrane of the larynx, with
the secretion of more or less mucus, or in later stages muco-pus.
Occasionally slight abrasions of the epithelium occur, and less

freciuently hajmorrhage takes place mto the tissue of the mucous
membrane or on the surface. Jn very severe cases there is oedema
of the submucous tissues. As a result of the inflammation
of the overlying structures certain changes take place in the

nervo-muscular apparatus of the larynx, especially paralysis of

the thyro-arytenoid muscles (internal tensors).

Symptoms.—There is at first soreness or dryness of the throat,

and the voice becomes hoarse or entirely lost. There is occa-

sional irritating cough, shrill, husky, or toneless, with expectora-

tion from time to time of small plugs of mucus. Respiration is

generally but little affected, but there may in exceptional cases

be some stridor, or mucous rales, produced in the larynx ; and in

children dyspnoea is much more often a marked symptom. Fever

may be slight or none. On examination with the laryngoscope

the larynx is seen to be reddened, either generally or in patches,

the posterior ends of the vocal cords, the into: - n-ytenoid space,

and the ventricular bands being mentioned as the parts most

frequently affected. In consequence of the thyi-o-arytenoid para-

lysis, the cords fail to meet in the middle, leading a fusiform

opening, and to this, as well as to swelling of the inter-arytenoid

fold, the loss of voice is to lie attributed.

The Prognosis is mostly favourable ;
the affection subsides in

the course of a few days.

The Diagnosis is generally simple, especially in adults

;

diphtheria is more severe, and may be accompanied by membrane

on the fauces, by the expectoration of membrane, or by albu-

minuria.
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Tlie disease affecting childi-en, which has been described as

spurious croup, or laryngitis stridulosa, is probably a form of acute

catarrhal lai-yngitis. It is characterized by the sudden develop-

ment of suffocative symi)toms, frequently in the middle of the

night. A child, who has gone to bed apparently well, wakes up
suddenly in terror, Avith severe dysj)ncea, and a barking or husky
cough, followed by loud and jjrolonged crowing inspiration. The
voice is husky and feeble, and tlie features are congested ; if the
condition continues, the face may become pale and livid, and
suffocation seems imminent. Usually, however, in a short time
the symptoms become less severe, and the child falls asleep.

Either on the same night, after a few hours' sleep, or on subse-
quent nights, the same attacks of threatening suffocation with
croupy inspiration may take place. In association with these
attacks, there is more fever (white tongue, ilushed face, hot
skin, &c.) than commonly occm-s in catarrhal laryngitis of
adults. The attacks have been attributed to muscular spasm set
up by laryngitis ; but Sir M. Mackenzie attributes them to the
inspii"ation of mucus in the naiTow child's glottis during sleep.
These symptoms are apt to recm* in the same individual whenever
he catches cold

;
they are, however, rarely fatal.

Treatment.—For acute laryngitis the patient should be placed
in a uniformly warm atmosphere, and use steam inhalations
from a suitable inhaler frequently, which may be charged with
Tr. benzoin, co. (5j. to a pint of water), or succus conii (3ij., with
20 gr. sodaj carb. exsic), or Inpulin (5ss.) ; or the air may be kept
constantly moist by the use of a bronchitis-kettle. Demulcent
liquids should be drunk freely. The ii-ritation of cough should
be allayed by opiates. The diet or regimen usual in febrile
affections will of course be followed. It is of great importance
that the patient should abstain as much as possible from using
the voice. Local applications by the laryngeal brush seem not
to be advisable till the later stages, when astringent solutions
may be used (see p. 351).

Spm-ious croup is often met by the administration of an
emetic, such as sulphate of zmc (5 to 10 grains), or ipecacuanha
(2 to 5 grains of powder, or a drachm of the wine every ten
minutes, till vomiting is produced). In addition, hot flannels or
a hot sponge should be applied to the throat. In the intei-vals,
the laryngitis is to be treated by a moist warm atmosphere
(steam-kettle) and mild opiates as in other cases.

(Edematous Labyngitis.

-Etiology.—This occurs especially in young adults, and in males
more often than m females. It is sometimes caused by exposure
to cold, and not unfrequently, according to Mackenzie, is brought
on by septic miluences among hospital nurses, students, and
others. Inflammations of the pharynx, probably of erysipelatous
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natui'c, and sometimes diphtheria, disease of the cartilages and
perichondrium, such as occur in enteric fever, syphilis, and
phthisis, ceUuhtis of the neck spreading from aneurysm and
tumour in the chest, or that known as angina Ludovici, and the
contact of boiling water, are among its causes, and it also occurs
in Ik'ight's disease.

Morbid Anatomy.—It consists of an effusion of inflamma-
tory serum into the submucous tissue, and the serum contains
more or less leucocytes, so that it may be sero-pm'ulent ; or actual
pus is diffused through the tissue.

Sjrmptoms.—These are often very rapidly developed, and
Avithin a few hours the patient may be in imminent danger from
the obstruction to respu-ation produced by the swelling. Besides
the dyspnoea, which is the prominent symptom, dysphagia is

also experienced, the voice becomes hoarse, feeble, or disappears
entirely, and there is more or less stridor in respiration. The
laryngoscope reveals enormous swelling of the epiglottis, which
forms a thick semicircular fold, or shows its two lateral halves
much swollen and pressed together ; in colour it is bright red.
The swelling also affects the ary-epiglottic folds and the ventri-
cular bands, but rarely the vocal cords themselves. The swollen
epiglottis can be also felt by the finger, or even seen on depressing
the tongue with a spatula. Care must be taken not to set up a
spasm of the larynx. A subglottic oedema is also described, but
in Mackenzie's experience this is of a chronic nature.
The Diagnosis rests on actual inspection with the laryngo-

scojje. The Prognosis in cases of extensive oedema is a serious
one ; in those wloich arise from blood-poisoning the latter may be
fatal even if the dyspnoea is relieved.

Treatment.—The object should be to remove the laryngeal
obstruction as soon as possible. Local bleeding by means of

leeches, inhalation of tannin spray (Trousseau), sucking ice, and
the free administration of potassium bromide, recommended by
Mackenzie, may be suflBcient ; but if the dyspnoea is urgent the
swollen epiglottis should be scarified by the laryngeal lancet,

or by a curved bistoury, covered nearly to the ^omt with adhesive

plaster, and the throat should be gargled with warm water after

the operation. If sufticient relief is not afforded by scarification,

tracheotomy must be performed.

ChBONIC CaTABRHAL LAEYNaiTIS.

etiology.—This is often the result of acute laryngitis, espe-

cially when the latter is not properly treated with complete rest of

voice. It is seen in those who use the voice continuously for long

periods, and with much exertion, like costermongers, school-

masters, and clergymen. It may extend from the pharynx, and

is tbus often induced by the excessive use of alcohol or tobacco.

Symptoms.—There is hoarseness of voice, accompanied by
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dryness, irritation of the throat, and tickling on prolonged use of

the larynx; or there may be loss of voice. The cough is

frequent, but there may be only a little hawking-up ; and the

expectoration, which is mostly viscid mucus, is never abundant.

The symptoms are often most marked after an interval of rest,

and disappear during the effort of talking, until after a time

fatigue again ensues. Dyspnoea is generally absent. With
the laryngoscope more or less congestion of the mucous mem-
brane is seen to be present, and this may be diffused or un-

equally distributed, and mucus is here and there adherent to

the surface. In old cases the mucous and submucous tissues

become swollen and thickened, especially over the epiglottis,

interarytenoid fold and ventricular bands, and the vocal cords

may become granular. The mobility of the vocal cords may be

impaired, partly by the thickening of the mucous membrane,
partly from a paralysis of some of the muscles of the larynx,

which, according to Ziemssen, is more often unilateral than
bilateral. Erosions, or sujperficial ulcerations, are often present,

especially on tlie cartilaginous part of the vocal cords, and be-

tween the arytenoid cartilages.

Diagnosis.—This must be made from the history and the

laryngoscopic appearances, in which the thickening has to be
distinguished from the transparent swelling of oedema, and the
dull-red swellings of tuberculous laryngitis. In cases of long
standing the possibility of its connexion with phthisis must be
carefully inquired into.

Treatment.—The condition is very troublesome, and requires
persistent treatment. The patient should protect himself from
cold and exposure by suitable clothing, as well as by confinement
to the house in bad weather ; and he should talk as little as possible.

Astringents should be applied by means of the laryngeal brush.
For this purpose the following solutions may be used :—Cupri
sulph., 10 grains to an oimce of water or glycerin ; zinci chlorid.,

30 grains ; zinci sulph., 10 grains ; alum 30 grains. One of
these should be employed daily for seven days, on alternate days
during the next two weeks, and so on with gradually decreasing
frequency. The spray inhalations are also useful, either in
addition to the brush api^lications, or in the intervals when the
brush cannot be frecjuently used. They should be obtained from
a Siegle's inhaler, or other spray apparatus, and used three or four
times daily for five minutes. For cases with excessive secretion
Mackenzie recommends turpentine; and carbolic acid (Sss.-^^^j. to
glycerin gj.) for cases with long-standing hypera;mia \xnd dimi-
nished secretion. The paralysis of chronic laryngitis requires to
be treated by electricity applied internally.
A subglottic chronic lanjnyitis has been described, in which the

mucous membrane below the vocal cord becomes much thickened
and hypertrophied, so as to be easily visible like a second true
cord. Its exact nature is uncertain, but Mackenzie has found
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It result from disease of tlie cricoid and arytenoid cartilages
iJie prognosis is very unfavourable, and active treatment is
required of the same kind as that employed in ordinary chronic
laryngitis to prevent hypertrophy. In late stages l)ougies may
be required to dilate the glottis, and tracheotomv has been
several times found necessary.

Glandular larijmjitis, in which the racemose glands are chiefly
affected, is generally associated with follicular pharyngitis. Tlie
symptoms are those of a mild chronic laryngitis, and recpiire
astringent treatment. Nitrate of silver solution (gr. xx. to Bj.) has
been especially recommended.

LAEYNGEAL PERICHONDRITIS.
This variety of deep inflammation of the larynx requires a
few words. It is mostly the result of phthisis, carcinoma,
syphilis, or enteric fever affecting the larynx, or of simple
chronic laryngitis. It may also arise from traumatic causes, such
as direct injury by a blow or from cut throat, and it appears pro-
bable that it may arise from slighter mechanical causes, namely,
the pressm-e of the larynx against the spinal column in patients
confined to the recumbent position, and the frequent passage of
bougies down the oesophagus. As a result of the inflammation
the perichondrium becomes thickened, pus forms in its fibres and
collects between it and the cartilage, which, separated from its

nutritive supply, becomes necrosed. The structures superficial to
the perichondrium also become inflamed, oedematous, and jjuru-
lent : thus an abscess is formed, which contams the dead fragment
of cartilage. If the abscess opens the cartilage may be expecto-
rated, and the breath will become foetid from the offensive dis-

charge.
Symptoms.—Dull, aching pain, tenderness on maniijulation,

with difficulty of swallowing, hoarseness of voice or aphonia, are
the usual symptoms, varying somewhat according to the cartilage

affected, and often very much masked in secondary cases : thus
in typhoid fever, loss of voice may be the only symptom sug-
gesting an inquiry into the condition of the larynx. If the
membrane on the outer side of the thjroid is affected, there will

be swelling in the neck and formation of an abscess. If the inner

surface of the thyroid, or the cricoid or arytenoid cartilage is

affected, there is oedematous infiltration of the interior of the

larynx corresponding to it, which will be visible with the laryn-

goscope. The mobility of the vocal cords may be lessened by
paralysis of the posterior crico-arytenoids when the cricoid car-

tilage is diseased, and by direct implication of the cord Avheii

one arytenoid is affected.

The Prognosis is unfavourable ; when the primary cause, as

typhoid or syphilis, is not in itself fatal, troublesome contractions
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of the glottis ensue after discharge of the cartilage ; and pneu-

monia and gangrene of the lung have occurred from insufflation

of the offensive secretions.

Treatment.—In acute cases, the inflammation may be reduced

by the application of leeches or an ice-bag to the surface. If an

abscess forms it must be incised. Often, however, tracheotomy

is required, and before the tube can be dispensed witli, the con-

traction of the glottis has to be treated perseveringly by dilatation

with bougies, \T.ilcanite tubes, or the pewter plugs devised by
Schrotter.

TUBERCULAR DISEASE OF THE LARYNX.

It is well known that amongst patients suffering from phthisis

a considerable proportion have a laryngeal affection, which has
been described as laryngeal phthisis. Different opinions have been
held as to its relation to the pulmonary disease, but two facts

are now well established : one that the disease of the larynx is

ahvays preceded by dis(!ase of the lungs ; the other that, in the
large majority of cases at least, the disease is due to the deposit
of tubercles in the laryngeal tissues. The tubercles occur as
minute collections of cells in the mucous or submucous tissues,

forming, perhaps, slight prominences on the sui-face, leading in

time to more or less, often considerable, oedema of the surroimd-
ing parts, and later to ulceration. Extending more deeply in

severe cases, the inflammatory process leads to perichondritis
and necrosis of the cartilages. The most frequent seats of the
deposit are the mucous membrane covering the epiglottis and
the arytenoid cartilages, the ary-epiglottic folds, the ventricular
bands, and the vocal cords.

The Symptoms are those of chronic laryngitis, and present
nothing characteristic. In cases of ordinary severity, hoarseness
of voice, frequent husky cough, and some pain on swallowing,
are the prominent symptoms. Sometimes in early stages the
voice may be lost entirely from functional failure, in later stages
front paralysis of a vocal cord, or extensive destruction ; and
swallowing may be not only painful but difficult on account of
swelling of the tissues, or from their destruction preventing per-
fect closm-e of the larynx. The cough is occasionally severe and
paroxysmal, and expectoration is variable, depending rather on
the condition of the lungs than on that of the larynx. In a
small number of cases considerable obstruction to respiration
arises, and tracheotomy has occasionally been performed to
prevent death fi-om asphyxia. The laryngoscope gives impor-
tant information. In early stages there is pallor of the mucous
membrane, and a decided anaemia of the larynx is said to
occur quite early in many cases of phthisis. When oedema
takes place it often assumes a characteristic appearance, the
ary-epiglottic folds on one or both sides being swollen u]) into
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a pale globular or pyriform tumour—the base backwards, the
point forwards ; and when both are affected the swellings
coalesce in the middle line. The epiglottis is often cedematous
and thickened, forming a turban-shaped swelling ; and the
same thickening may affect the ventricular bands, which are,

however, often concealed. Subsequently, numerous small ulcers
form upon the swollen tissues. The vocal cords, though not much
thickened, also become the seat of ulcers, Avhich occupy chiefly

the posterior halves.

Diagnosis.—This must be made partly from the laryngoscopic
appearances, partly from the condition of the limgs. Many cases
occur in patients with obvious phthisis. The pyriform swellings

of the ary-epiglottic folds are characteristic of the condition ; but
when they are absent there may be difficulty in distinguishing it

from chronic catarrhal laryngitis and from syphilitic disease. In
the former there are less swelling and more congestion than in

tubercular laryngitis : in syphilis the ulcers are generally larger

and deeper, situate upon a more inflamed base, and solitary ; the

thickening is more irregular, and the disease often unilateral.

Dr. Fagge calls attention to the fact that ulceration of the larynx

occasionally occm's apart from phthisis in various diseases with-

out any very obvious connexion.

Prognosis.—This is naturally bad, and permanent arrest of the

symptoms is quite rare.

Treatment.—In early stages, relief is obtained by the use of

mineral astringents, as in chronic laryngitis. Perchloride and

sulphate of iron have been especially recommended. Inhala-

tions of hop or benzoin are also of value. Wliere the cough

is troublesome the greatest benefit is derived from insufllations

of morphia. This is effected by a special apparatus, consisting

of a tube in which the dose of morphia gr. to * gi\) with

^ gr. of starch is placed. The tube has a curved nozzle, and is

introduced into the back of the mouth, over the larynx, with

the aid of the laryngoscope. When in position the operator

blows through the tube, and the powder is thus sprinkled on to

the diseased surface. Fluids thickened with arrowroot, cornflour,

or isinglass are best given where swallowing is difficult from food

entering the larynx, or, in extreme cases, an oesophageal tube

may be necessary. (Edema may have to be treated with scari-

fication, and tracheotomy may be requu-ed in urgent dyspnoea.

The general treatment suitable to cases of phthisis must at the

same time be continued.

SYPHILITIC DISEASE OF THE LARYNX.

The larynx appears mostly to be affected in the later stages

of syphilis, often several years after infection ; but occasionally

earlier manifestations occur. Amongst these are chronic hj'per-

ajmia, ulcerations, and condylomata or mucous patches. The
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condylomata arc flat, round, smooth, yellow patches, one-eighth to

one-quarter of an inch in diameter, situated on the vocal cords,

epiglottis, ventricular bands, or interarytenoid fold. In the later

stages of the disease, guramata and deep ulcerations occur. The

former are roimd elevations of the same colour as the rest of the

larynx, from the size of a pin's head up to that of a pea, often

grouped on the posterior wall of the larynx, but also on the

epiglottis, ventricular bands, or ary-epiglottic folds. They may
ulcerate deeply or become absorbed. The ulcers of late syphilis,

though in themselves not unlike tubercular ulcers, solitary, or

only two in number, and often confined to one side of the larynx,

are generally deeper, and surrounded Avith more inflammatory red-

ness. They also develope very rapidly in a few days. Laryngeal
oedema, and perichondritis with laryngeal necrosis, occasionally

result, and the cicatrization of ulcers frecjuently leads to the

union of parts of the larynx to each other, or to the pharynx,
and serious distortions of the larynx or contractions of the

glottis ensue. Thus the cords may be united by a web, or the
epiglottis may be fixed to the pharynx.

SyTnptom.s. — Tliese are not distinctive, and vary much,
according to the severity of the lesion. They are hoarseness or

loss of voice, occasionally cough in earlier stages, and more or

less dyspnoea in later stages. Swallowing is often painful, though
the absence of pain when not swallowing is remarkable. Muco-
pm'ulent expectoration with blood may accompany extensive
ulceration, and in a few cases free hsemorrhage has taken place.

Hereditary syphilis of the larynx in children has been seen by
Mackenzie in the form of ulcerations of the epiglottis. German
writers have recorded instances in infants.

Diagnosis.—Syphilis of the larynx may be confounded not
only with tubercle {see p. 354), but also with cancer. In tliis last

the ulcer is generally preceded and accompanied by growth, in
the form of nodular excrescences. The ulcers of cancer may
be very large, and the surrounding tissue is inflamed.
Prognosis is not specially unfavourable to life.

Treatment.—Syphilitic lesions yield to \igorous treatment by
mercury or iodide of potassium

;
perchloride of mercury inhala-

tions are recommended of a strength of 1 to 500 or 1 to 1000.
The resulting contractions may necessitate tracheotomy. The
voice is then commonly lost, and generally the tracheotomy-
tube has to be worn for life ; but attempts may be made to dilate
the glottis mechanically, or to divide a web by the cutting-
forceps, by the cutting dilator of Dr. Whistler, or by the electric
caulei"y.
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TUMOURS OF THE LARYNX.
Benign Tumouhs.

These are papilloma, fibroma, mucous cyst, myxoma, angioma,
and lipoma. The last three are quite rare, and occur especially
in children.

Papillomata are the most common. They are frequently about the
size of a pea, but may be as small as a mustard-seed, or in rare
cases as large as a walnut. They are pink, wliitish-gray, or red,
have an imeven, or papillated, or warty surfaxje, and grow
mostly from a broad base. They are often multiple, and their
usual seat is the vocal cord on one or both sides, or the
angle between the cords ; sometimes the ventricular bands or
the epiglottis. They are liable to recur after removal, and in

a few instances have been knoAvn to undergo epitheliomatous
degeneration.

Fibromata, or fibrous polypi, are of slower growth, and show no
tendency to recur. They are round or oval, and peduncu-
lated, with a smooth surface and bright red colour. Usually of

hard consistence, they are more rarely soft, and contain a good
deal of serous fluid in the meshes of the fibrous tissue. They
are generally smgle, and arise from one of the vocal cords.

Mucous cysts arise commonly from the epiglottis, and are sur-

rounded with an area of injected mucous membrane. They have
dense walls, and are filled with thick, white, sebaceous material,

or thinner yellowish or brown fluid.

The Symptoms of tumours depend upon their seat. If situate

upon the vocal cords the voice is impaired or lost ; and impaii'-

ment of voice is the commonest symptom. If the tumour is

suificiently large, dyspnoea is present. Dysphagia from implica^

tion of the epiglottis, and cough, generally dry and hacking,

also occur. In children the cough may be croupy. Pain appears

to be rare.

The Treatment is removal by surgical operation. In all cases

. Avhere it can be effected, it should be done by endo-laryngeal

. methods. Various instruments have been devised for incising,

tearing, or removing growths through the upper apertm-e of the

larynx. They have a curve or rectangular bend near the extremity,

so that they may be passed down to the larynx witli one hand,

whilst the laryngeal mirror is held in the other. Where removal

cannot be effected in this manner it may be necessary to operate

from outside, either by division of the thyroid cartilage (thyi-o-

tomy) or by division of the membrane above or below the thyroid

cartilage (supra- and infra-thyroid laryngotomy). These operations

belong rather to a work on surgery, and will not be further dis-

cussed. Caustics have been almost entirely superseded by endo-

laryngeal operations ; but mucous cysts are best treated by incision,

and application of caustics to the interior after evacuation of the
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contents. The electric cautery has been also used with success.

Tracheotomy is not unfrequently requii-ed to relieve urgent

dyspnoea, or as a preliminary to a lengthy operation on the larynx.

Malignant Tumours.

These are mostly epithelioma, but scirrhus, encephaloid cancer,

and sarcoma also occm\ They are more frequent in men than

in women, and appear commonly in advanced life. From Mac-
kenzie's table the ventricular bands seem to be the most common
seat of cancer, but it also starts in the vocal cords, the commis-
sure, and the epiglottis, and it may involve the whole larynx, so

that after a time it is impossible to say where it has begun. The
appearance of the tumour is at first not distinctive, but it shortly

ulcerates, vegetations spring up about the margins in epithe-

lioma, and these ulcerating in theu* turn, the disease rapidly

spreads. The surface is often covered with pus, or sanguin-
eous muco-pus, and occasionally fi'ee haemorrhage takes place.

Edematous laryngitis and perichondritis occur as complications.

The larynx is, of com'se, affected sometimes by cancer spreading
fi'om the pharynx or the neck.
Symptoms.—Dyspnoea, dysphagia, and alteration of the voice

occur as in other larjmgeal affections. An important featm'e is

2)ain, which is at first local, but subsequently radiates to the ear,

orbit, or forehead. As ulceration proceeds, the breath becomes
foetid, and hjemorrhage may occur. The voice early becomes
hoarse, but is rarely completely lost. Occasionally the sub-
maxillary glands are implicated, and in rai-e cases the thyroid
cartilage is distended by the gi'owth within.
The Diagnosis may be difficult at first, but on the appearance

of a tumom' its featm'es, the age of the patient, and the absence
of a liistory of syphilis, or of long-continued chronic laryngitis,
will afford strong evidence of its cancerous nature.
The Prognosis is unfavom'able, and the Treatment can be

little more than palUative. Some benefit has been said to be"
derived from iodide of potassium, but tracheotomy becomes
eventually necessary. The question of the complete removal of
the larynx is a purely sm-gical one.

FOREIGN BODIES IN THE LARYNX.
There are a large number of foreign bodies which have at
different times found their way into the larynx. Among these are
peas, beans, buttons, coins, fragments of bone, shells, pebbles,
artificial teeth, portions of solid food, and pieces of children's
toys. The obstruction may be at once fatal, or it may be so shght
as to be scarcely noticeable. Indeed, it should be remembered
that it is not always known to patients or their friends that a
foreign body has been introduced. Thus a child attending among
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my out-paticnts for phtliisis, was one day left in a perambnlator
outside a shop, while its mother went in to purchase something
was suddenly taken with " convulsions," became black in the face
and died. It was only on post-mortem examination that it was
discovered that a pea had got into the larynx, where it lay
completely occluding the glottis. Another interesting case was
communicated by Mr. Golding-Bird and myself to the Chnical
Society. A man came to the hospital for hoarseness and
occasional cough. On examining the larynx I saw what ap-
peared to be a white bony substance below the vocal cords. On
telling him he appeared to have a piece of bone in his throat, he
said that three months previously he had by accident swallowed
a piece of bone in some sheep's-head broth, that it stuck in his
throat and nearly choked him, but that his Avife forced a passage
with the gravy-spoon. He was relieved, and, though the laryn-
geal trouble followed, he had no idea but that he had properly
swallowed the piece of bone, which proved, on removal by laryngo-
tomy, to be three-quarters by five-eighths of an inch in size.
Impacted foreign bodies may give rise to secondary inflamma-

tion, oedema, or haemorrhage, or to pain and spasm. Sometimes a
change of their position may cause sudden death. Then- posi-
tion and relations should be accurately estimated, and they should
be removed, if possible, by forceps tlii-ough the upper opening of
the glottis, even when they are below the cords. But they may
require thyrotomy, or infra-thyroid laryngotomy.

PARALYSIS OF THE LARYNGEAL MUSCLES.

From the peculiar course of the recurrent laryngeal nerve—the
chief motor nerve of the larynx—paralysis of these muscles has
often a diagnostic importance beyond that of the trouble arising

locally. But it may be caused by lesions not only of the laryngeal
nerves, but also of the vagus above their origin, and of the medulla
where the nuclei are situate. Thus laryngeal paralysis is a part
of "bulbar paralysis," results from syphilis and tumours affecting

the medulla oblongata, and occurs occasionally in association

with locomotor ataxy and insular sclerosis. The vagus in the

neck may be compressed by tumours and enlarged gland.s, or

may be injured by wounds or operations. The recurrent laryn-

geal nerves are in danger in two situations—the thorax and the

neck; and the left is the more liable to lesion from its curving

round the arch of the aorta, whereas the right goes no lower

than the subclavian artery. Either of them may be sometimes
involved in the fibrous tliickening at the apex of the lung in

chronic phthisis, but the left is especially liable to be compressed

by mediastinal tumours, by enlarged bronchial glands, and by
aneurysm of the arch of the aorta. In the neck the two nerves

ascending to the larynx lie between the trachea and the
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oesophagus, and may be involved together in cancer of the

latter, or compressed by an enlarged thyi'oid. Paralysis also

occurs, as already stated, in catarrh, and from other local affec-

tions of the larynx ; as a result of diphtheria, chi-onic alcoholism,

and probably lead and arsenic (Mackenzie)
;
and, finally, as a

purely functional failure, or part of hysteria. Tlie more impor-

tant forms of paralysis will now be described.

Complete Paralysis of the Vocal Cords.

This is the result of lesions dividing or severely injuring the

recun-ent laryngeal nerve, or the vagus above ; or of diseases of

the medulla oblongata, e.g., bulbar paralysis. Of the nerve lesions,

neuritis from alcohol and diphtheria must not be forgotten. The
paralysis maybe bilateral or unilateral. When bilateral, the cords

assume what is kno-svn as the cadaveric position. They are im-
movably fixed midway betAveen the positions of adduction and
fi!<Zduction, each cord with a concave margin, leaving a fusiform

interval between them, unaffected by inspiration, expiration, or

attempts at phonation. The aperture is sufficiently wide for

resinration, hence there is no dyspnoea; but phonation is im-
possible, as the cords cannot be approximated, so that the patient

speaks in a whisper, and the acts of coughing and expectoration

are imperfectly performed. Some stridor is produced on forced
inspii'ation, probably from the vocal cords, ary-epiglottic folds

and arytenoid cartilages being thro"\vn into vibration.

When the paralysis is unilateral, the cord affected lies in the
cadaveric position, but from the mobility of the sound cord the
symptoms differ somewhat. Again, there is no dyspnoea. The
voice may be entirely lost, but often it is produced by the
healthy vocal cord being drawn completely over the median line

till it comes into contact with the paralyzed cord. The voice is

then harsh, and may break into falsetto on an increase of the
effort. The cough has often a peculiar brassy or clanging quality.

Paralysis of the Abductors.

Although the recm-rent laryngeal nerves, supplying as they do
all the muscles of the larynx except the crico-thyroid, must contain
fibres for both adductors and adductors, it is a remarkable fact
that coarse lesions of these nerves (compression by tumours or
aneurysms) may result at first in paralysis of the abductors alone.
Abductor paralysis also results from lesions of the medulla, where
it may be supposed it sometimes depends on a separate affection
of the nucleus of the abductor fibres

;
though it is to be noted

that adductor paralysis alone never arises under such circum-
stances. But there has been much difficulty in finding an hypo-
thesis to explain the separate affection of the abductors when the
vagus or recuiTent is diseased. It is probably sometimes the result
of change primarily in the muscle ; it is rarely the result of hysteria.
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It may be bilateral or unilateral. In bilateral paralysis of the
abductors the cords are seen to be permanently approximated in
the middle line to within one-tenth of an inch of each other ; on
attempted phonation they meet completely ; on inspiration they
do not separate, but may even be draAvn a little closer together

;

on expiration they scarcely move, or only in the reverse sense to
their slight movement in inspiration. The important symptom is

dyspncea, which results from the permanent narrowing of the
glottis ; this is generally accompanied by stridor on inspiration,

which is worse on exertion, and often extremely lou(l during
sleep. The voice may be clear, or a little hoarse. Coughing
can be perfectly effected.

Wlien only one coi^d is paralyzed, the dyspnoea is less serious,

and the stridor less marked ; and they may only be present on
exertion. The voice may be normal. The fixed position of the
cord near the middle line can be recognized by the laryngoscope.
Diagnosis.—The symptoms and the laryngoscopic appearances

generally sufl&ce to chstinguish abductor paralysis, but it may be
confounded with spasm of the adductors, with anchylosis of the

arytenoids in the position of adduction, and with perverted action

of the cords in which they move inwards instead of outwards
during inspiration.

The Prognosis is generally serious. Except when hysteria or

syphilis is the cause, there is little hope of recovery; and while

some cases may last for years without any change, there is a

constant liability to death fi'om suffocation. Death may arise

in other ways where the cause is i^rogressive, such as oesophageal

cancer, or double aneurysm. In long-standing cases the posterior

crico-arytenoid muscles become completely atroj^hied.

Treatment.—A\liere the cause of double paralysis is central, or

there is a possibility of syphilis being the cause, iodide of potas-

sium and perchloride of mercury may he given internally, and tlie

tone of the muscles improved by faradisni and galvanism applied

by laryngeal electrodes ; the subcutaneous injection of sulphate

of stryclinia (gW gr.) has also been recommended. But if no

improvement takes place in a few weeks, and if dyspnoea is

constant, or night attacks take place, tracheotomy should be

performed, and the tube worn constantly.

In imilateral paralysis the risk of asphyxia is much less, and

the treatment may be directed mainly to the cause.

Pahalysis of the Adductobs.

This is mostly the result of functional disease or hysteria,

and rarely occurs alone from structural lesions. Two sets of

adductors are desci'ibed—the lateral adductors, or lateral crico-

arytainoidei, and the central adductor, or myta^noideusprojyrnis; but

the inner fibres of the tkyro-an/t«midei, or internal tensors, also

aet as adductors of the anterior poj-tions of the vocal cords. In
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the most common form of adductor paralysis these are all

affected. When examined with the laryngoscope, the glottis is

seen to be widely open ; on attempts to speak, the cords scarcely

move at all, but remain still at the sides of the larynx. As the

cords cannot be approximated, the patient speaks only in a

Avhisper, no laryngeal voice being produced, though sometimes,
with an effort, a momentary contact of the cords may be effected.

Cougliing, in which the cords are brought together by involuntary

reflex action, is generally perfect ; and from the open condition of

the glottis there is no dyspnoea. This constitutes functional or

hysterical aphonia, which is, however, often started by slight

catarrh of the larynx, or by sore tlii'oat, or other local trouble ; but
more generally, like other hysterical conditions, by mental dis-

turbances or bodily illness. Sometimes the adductor paralysis

is less extensive ; the internal tensors may be alone affected, so
as to produce want of contact of the cords on attempted phona-
tion, each cord presenting a concave margin to its fellow in its

anterior half. And sometimes the central adductor is paralyzed,
in which case the anterior portions of the cords come into contact,
and a triangular space is left open behind, between the arytenoid
cartilages. These last two forms are not uncommon in the course
of catarrhal laryngitis. They may occur together, producing
defective closure in front and behind, while the processus vocales
are in contact. In these cases the loss of voice is not so complete
as in that first described.
The Diagnosis of these conditions is easily made with the

laryngoscope. Even without this, the voicelessness of the patient,
the absence of dyspnoea, cough, and expectoration, and the power
to cough at will, are sufficiently distinctive.
The Prognosis is favourable, and cases of many years' duration

may be at length cured.
Treatment.—Functional aphonia must be treated by faradiza-

tion. Slight cases will often be cured by the application of a
current to the neck, an electrode being placed on either side of
the larynx. But long-standing cases require often endo-lai-yn-
geal faradization. One electrode should consist of a metal plate
placed on the neck in front of the larynx ; it is conveniently
retained by a band round the neck. The other is the laryngeal
electrode, which must be introduced into the larynx with the aid
of the mirror. The instrument is so made that the current passes
to the free extremity (touching the larynx) only when a key in
the handle is depressed by the operator. It is adWsable in all
cases to give a powerful shock even at first. Often the patient at
once cries out, and recovers the use of the voice from that time.
In other cases the voice is recovered for twenty-four hours or
more, and is lost again till the muscles are again submitted to
faradization. Stimulating applications, inhalations, and sprays
are also useful as adjuncts. The health of the patient should be
mamtamed by tonics, and nervous failings should be met by the
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requisite moral treatment. Paralysis occurring in the com-se of
laryngitis will generally spontaneously recover at the same time.

Pahalysis op the External Tensors.

The crico-thyroicl muscles may be paralyzed on one or both sides,
but this is not a common occurrence. It arises from cold, or from
prolonged use of the voice. The voice becomes gruff, or may be
entirely lost. With the laryngoscope, the cords are seen to be
applied to each other in a wavy line, instead of Ijeing perfectly
straight and parallel. This condition should arise from lesions
of the superior laryngeal nerve. Mackenzie records a case due
to pressure of an inflamed gland on this nerve, but lias cliiefly
known these muscles paralyzed in connexion with diphtheria.

Paralysis of the thyro-epiglottic and ary-epiglottic muscles,
which depress the epiglottis, occurs also from lesion of the
superior laryngeal nerve, and is accompanied by anaesthesia.

SPASM OF THE GLOTTIS.

In this affection the adductors are spasmodically contracted,
and complete closure of the glottis takes place, preventing the
entrance of au", and producing asphyxia, or even death. It may
occur at all ages, but is especially frequent in infants, in the
form now to be described.

Laryngismus Stridulus.

{Spasmodic Croup. Child-crowi7ig.)

This occurs between the ages of three months and two years,
and is more common in boys than in girls. It is promoted by im-
perfect hygienic conditions, and is more frequent among the poor,
and in those cMldren that are hand-fed, or are nursed by sickly

or half-starved mothers. Rickets, which occurs under similar

hygienic conthtions, is observed in a large proportion (75 per
cent.) of the cases. The predisposition being present, a number
of causes may excite a spasm, such as crying, suclung, quick
movements, milk getting down the larynx, indigestible food
in the stomach, and the u'ritation of dentition ; but the attacks

often occur without any such obvious antecedent. The child

may be in fairly good health, or may suffer from the symptoms
common in rickets, when it is noticed to make a slight crowing
sound occasionally. This may be repeated at intervals without
giving rise to any alarm, but gradually becomes more fre-

quent, and then is liable to be induced by the exciting causes

above mentioned
;
however, it often occurs during sleep, and,

on the whole, more during the night than in the day-time.

After a while the interruption to respu'ation, at first only
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indicated by the crowing, becomes more marked. Breathing

ceases, the chest is fixed, the face becomes pale and livid, the

head is throAvn back, and the facial muscles are slightly twitched.

Lti a short time the spasm yields, and the aii- enters with a loud

crowing noise through the still imperfectly opened glottis ; and

the child in a few minutes more may return to its playthings.

In the severest cases the glottic spasm is accompanied by convul-

sive rigidity of the hands and feet, known as " carpo-pedal

"

contractions : the fingers are bent into the hand, the thumb
within the fingers, and the hand is flexed on the wrist ; the legs

are extended, the feet bent on the legs, the soles turned in-

wards, and the great toe Avidely separated from the others.

General convulsions may be added to these. Occasionally, death
takes place during a fit, from complete stoppage of the respira-

tion ; and as the crowing is really the signal that the spasm is

relaxing, it will be seen that in the fatal cases death may occur

quite silently.

Many opinions have been offered as to the causation of spasm
of the glottis in children. It has been attributed by Elsasser to

the softness of the skull in rickets allowuig the compression of

the brain when the child is recumbent. Dr. Ley thought it was
due to irritation of the recurrent laryngeal nerves by enlarged
bronchial glands. Dr. Marshall Hall referred all to reflex action
from irritation of the nerves of the teeth, stomach, or intestines.

The first two hypotheses have been disproved ; the last may still

be correct for some instances, but most recent writers (Mackenzie,
Goodhart, Fagge) are inclined to attach much more importance
to the greater excitability of the nerve-centres which must
underlie it even on Marshall Hall's theory, and which is the joint
result with rickets of the hygienic defects above mentioned.
Diagnosis,—The symptoms are very characteristic, and not

easily confoimded with any other. The absence of fever, the short-
ness of the attack, and the complete intermission between the
attacks, distinguish it from laryngitis. A foreign body might
cause symptoms like it, as shown by the case I have recorded
(p. .3.58).

Prognosis.—This is, on the whole, favourable. The child may,
indeed, die in a severe attack, and friends should be instructed
what to do before a doctor can arrive. But if fatal results can be
warded off, the disease in time subsides, or yields to treatment
and the improved condition of the child's health.
Treatment.—Tliis has to be considered in relation to the

general health of the patient, and the occurrence of the attacks.
The child must be put immediately under the best pos.sible
hygienic conchtions : fresh air, well-ventilated rooms, and im-
provements in its food, where this is insufficient or unsuitable {see
Rickets). Medicinally, cod-hver oil, or cod-liver oil with malt
extract, is of great value, and the bromide of potassium or am-
monium may be given, in doses of 2 to 6 grains, three times daily,



364 DISEASKS OF THE LAHYNX.

according to the age of the cliild. If the attacks are sliglit, spong-
ing the child from head to foot two or three times daily Avith cold
or tepid water, according to the season, often quickly stops them.
The bowels should be attended to. In the more severe fits, the
head should be raised, the surface of the body and face slapped
with a towel dipped in cold water, and ammonia or acetic acid
held to the nostrils. Or the body may be immersed in warm
water, and cold water pom-ed over the head and face. The admi-
nistration, when the child can swallow, of tincture of castor, or of
musk (gr. 1^ with sugar and gum iu a teaspoonful of water),
tickling the fauces, a few wliiffs of chloroform, and enemas of
20 to 30 m. of tr. asafcetidse, have been also recommended. Even
after apparent death, artificial respu-ation will sometimes restore
the patient.

Spasm op the Glottis in Adults.

This occurs most frequently in connexion with laryngitis,
oedema of the larynx, paralytic conditions, or the presence of
foreign bodies. The entrance of saliva or small particles of food
or drink into the larynx may cause most dangerous spasm ; and
a certain amount is often induced by the application of medicated
solutions to the mucous membrane of the larynx. Apart from
these causes, it is most often the result of hysteria.
Treatment.—Inhalations of chloroform, vapor coninse, stra-

monium, or datm"a tatula should be employed, if they can be
obtained in time.

Chbonic Infantile Stridor.

This is the place to mention an affection of the larynx which
occm's in infants from birth up to the age of one or two years.

It consists of a pecuhar croaldng sound, which is generally first

heard soon after birth, and is continuous for long periods,

perhaps all day and night, but may be absent for a few hom's.

The croaking takes place with inspiration, and is either a rough
rhonchal sound, or more clear and musical

;
expiration is either

quite normal, or rattling as if from accumulated mucus ; the

cough and cry are, as a rule, normal. There may be a httle

sucking-in of intercostal spaces, but there is rarely any lividity.

In some cases the noise is constant during sleep, in others

it is absent ; it is generally worse when the child is lively

or excited. It subsides as the child grows older, but I have
known it still present at two and a hali^ years. The child is in

other respects quite healthy. Dr. Lees had tlie opportunity of

examining the larynx in one of these children who died of diph-

theria, and found the epiglottis folded on itself, and the ary-

epiglottic folds in contact. Fi"om this it would appear that the

stridulous noise is due to the obstruction which the folded epi-

glottis presents to the entrance of air, whereas the expired air

passes through it with comj)arative ease. It does not itself
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appear dangerous to the infant's life, and I know of no treat-

ment which has any iafluence upon it.

ANyESTIIESIA OF THE LARYNX.

This occurs in diphtlieria, and in bulbar paralysis. It is recog-

nized by the insensibility of the laryngeal raucous membrane
when touched with a probe, introduced with the help of the
laryngoscope. It is often accompanied by dysphagia from particles

of food entering the larynx. This is, according to Mackenzie, from
paralysis of muscles supplied by the superior laryngeal nerve,
and not because of the insensitiveness of the mucous membrane.
The muscles which fail, under these circumstances, are those
wliich depress the epiglottis and close the upper aperture of the
glottis during swallo-wing. Anaesthesia from diphtheria gene-
rally recovers

;
prognosis is naturally bad in progressive bulbar

paralysis.

The Treatment should be by galvanic and faradic applica-
tions

;
strychnia may be given internally ; and feeding with

the oesophageal tube may be necessary if dysphagia is serious.

DISEASES OF THE TRACHEA.

TEACHEITIS.

Inflammation of the trachea arises from circumstances similar
to those producing laryngitis. Acute catarrhal tracheitis fre-
quently accompanies laryngitis and bronchitis, but is masked
by the symptoms which they produce. Occasionally it exists
alone. It then produces cough, often hacking, perhaps violent
or paroxysmal, with some amount of expectoration. With the
laryngoscope, the mucous membrane may be seen to be con-
gested, and ulcers are sometimes observed. With the stetho-
scope, mucous rales may be heard in the trachea ; but the swelling
of the mucous membrane and the mucous accumulation are not
generally sufficient to cause much dyspnoea. The patient re-
quii-es treatment similar to that used in bronchitis—warm tera-
peratm-e, and avoidance of exposure. Troublesome couffh mav
be relieved by insufflations of morphia to ^ gr.) or bismuth
nitrate to i gr.)

; and expectorants, such as squills and ipe-
cacuanha, steam or benzoin inhalations, and the application ofmustard to the upper part of the sternum, are of service
The trachea is attacked by diphtheria, spreading from the

larynx Croup was at one time supposed to be mainly a
tracheitis (cynanche trachealis), but it is now recognized that
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membranous inflammation of the trachea descends from the
larynx.

Tubercle of the trachea occurs occasionally in association with
tubercle of the larynx

;
ulceration follows the deposit of tubercle

in the mucous meiubrane or submucous tissue. The ulcers are
more common on the posterior wall, and commonly measure from
two to four millimetres, but may reach ten millimetres in dia-
meter. The symptoms due to ti-acheal tubercle are generally
masked by those to which simultaneous disease of the larynx or
the lung gives rise.

Syphilis, in its secondary and tertiary stages, also affects the
trachea, producing in different cases, according to Mackenzie,
congestion, condylomata (rarely), and superficial ulcers. The
most important change, however, is stricture. This affects both
the trachea and one or other bronchus. The trachea is affected
most often at its lower end, less commonly at its upper end ; and
the stricture may consist simply of a narrowing at one spot, or a
considerable length of the trachea may be reduced in cahbre.
The mucous membrane is raised into bands and ridges, which have
been regarded as cicatrices of former ulcers, possibly preceded by
gummata

;
but German pathologists look upon the thickening a.s

a direct result of the syphilis, and any ulceration which may occur
as secondary. In late stages the cartilagmous rings have been
exposed, neci'osed, and expectorated or absorbed. The stric-
ture can be sometimes seen below the glottis by means of the
laryngoscope.

NEW GROWTHS IN THE TRACHEA.

The trachea is remarkably little subject to primary new growths,
whether benign or malignant. When present, they give rise to
dyspnoea, and may be recognized, possibly, by the use of the
laryngoscope. More frequently cancer of the oesophagus or of

the mediastinum grows into the adjacent trachea, narrowing its

channel and producing symptoms of stricture. Where it spreads
from the oesophagus, it is preceded by dysphagia ; but tracheal
symptoms may be the first indication of cancer of the medias-
tinum. Another way in which the tumours affect the trachea
is by simply compressing it from outside.

As the chief symptoms in all these cases depend on the reduc-
tion of the calibre of the trachea, and as this may be due to other

causes besides such tumours, it will be well to consider separately

the pathology and clinical features of tracheal obstruction.

Tracheal Obstruction.

This arises in three ways :—(1) From compression from without;

^2) from changes in the walls of the trachea itself (stricture)

;

(3) from foreign bodies within it.
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Compression of the Trachea—ThQ most common causes are

mediastinal new growths, aneurysm of the aorta or large vessels,

enlargement of the thyroid iDody, and malignant tumours in the

neck. Cancer of the oesophagus nuxy also compress the trachea,

but soon invades it, so that perforation takes place between the

two tubes. Less commonlv, caseation and suppuration of the

bronchial glands may lead" to their enlargement, by which the

trachea is compressed. Tliis is more common in children. The
abscess may burst into the trachea, and pus or portions of caseous

glands be expectorated. A case of compression by mediastinal

abscess from caries of the spine is quoted by Fagge from
Schnitzler. And, lastly, the trachea is sometimes pressed upon
by the dilated left auricle in cases of mitral constriction.

Stricture—The chief cause is syphilis, which has been already

considered.
Foreign bodies are rarely retained in the trachea, but commonly

fall into one or other bronchus, though they may be driven up
and do'WTi the trachea by the respiratory currents.

Symptoms.—The most important are dyspnoea and stridulous

breathing
;

they are often accompanied by cough, and the
expectoration of thin frothy mucus. The voice is unaffected,

or simply feeble from the obstruction weakening the cm'rent of

expired aii\ The chest is resonant, but vesicular mm"mur is

faint, or drowned by the noise of the stridor. Other symptoms
accompanying tracheal stenosis are due to the lesion which
causes it, and these may be at first entirely absent in a case of

aortic aneurysm or deeply-seated mediastinal tumour.
Diagnosis.—This has to be made (1) between obstruction in

the trachea and obstruction in the larynx; (2) between the
different causes of tracheal obstruction.
The first may be determined at once by the laryngoscope, by

which the absence of laryngeal disease may be proved, and even
the i^resence of tracheal stricture, or of tumour or anem-ysm
compressing this tube, may be observed; but thex-e are other
points of distinction that are of value, esiiecially as patients
with severe dyspnoea do not always readily submit to laryngo-
scopic examination. One is the fact noticed by Gerhardt, that
in laryngeal obstruction the larynx is moved extensively up
and down in the neck during respiratory movements, whereas
in tracheal obstruction it moves but slightly. In laryngeal
obstruction the head is thrown back ; in tracheal obstruction it
is often bent forward. The stridulous breathing does not
always offer points for distinction. Dr. Fagge says it is mainly
inspiratory in tracheal as it is in laryngeal obstruction; but
the expii-atory stridor in the former is certainly louder than
commonly occm-s in double abductor paralysis, and this is a
form of laryngeal stenosis from which tracheal obstruction has
often to be diagnosed; for instance, where symptoms point to
aneurysm or mediastinal growth, and the question is whether
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the dyspnoea is due to compression of the trachea, or of the
recurrent laryngeal nerves. Under these circumstances, the
growth may press both on the nerves and the trachea, and a
double cause for dyspnoea exists, when even the laryngoscope will
not help us to a knowledge of the condition of the trachea.
Auscultation of the trachea is deceptive, as the loudest stridor
is heard over the larynx even when the stenosis is in the trachea.
This I have verified on more than one occasion. The point is
of practical importance because laryngeal obstruction may be
relieved by tracheotomy, but tracheal obstruction rarely so ; and
it is desirable to spare the patient an operation of this natm-e
when it can do no possible good.
The recognition of the cause of tracheal obstruction depends

upon collateral symptoms, which m cases of compression would
reveal the presence of something involving other organs, and
causing dysphagia, compression of the veins of the head, neck, or
arm, or of corresponding nerves, dulness under the sternum, or at
the upper part of one or other chest. On the other hand, stric-
ture due, as already stated, to syi^hilis must be free from such
symptoms; but an aneurysm of the aorta may compress the
trachea without, at first, any other symptom by which it can be
recognized. For the diagnosis of mediastinal growth from aneu-
rysm, the reader is referred to those subjects.

Much that has been said of tracheal obstruction may be said
of obstructio7i of a main bronchus. Aneurysms and mediastinal
growths are the chief causes of compression

;
sypliilis leads to

stricture ; and foreign bodies become lodged in it. The lower end
of the trachea and one or both bronchi may be compressed at the
same time by growth or aneurysm. The special liabihty of the
left bronchus to compression by an aneurysm of the arch of the
aorta, under which it passes, is of importance. Foreign bodies
more frequently fall into the right bronchus, because the dividing
ridge between the two bronchi is somewhat to the left of the
middle line, and hence objects falling down the centre of the
trachea are directed into its right branch. They may be driven

up mto the trachea during coughing, and fall back into the same
bronchus or the opposite one. If the object is impacted in the

bronchus it proves a permanent obstruction, and may cause ulcer-

ation and sloughing of the mucous membrane. The symptoms of

obstructed bronchus vary with the degree of obstruction; and
since the opposite tube is often free, and thus only half the

respiratory area is interfered with, the bronchus is often much
more completely obstructed than the trachea can be. Tliere may
be no stridor, but the vesicular murmur over the corresponding

lung is very deficient or absent ; and tactile vibration is diminished,

though the percussion note over the chest remains normal. In

extreme cases all the air may become absorbed from the lung,

which becomes completely collapsed, while the chest shrinks,

with percussion dulness and entire loss of breath and voice soimds
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and vocal fi-emitus. Another result of stenosis of a bronchus is

dilatation of the several smaller bronchi in connexion with it; pus

forms abundantly in them, and the limg may become pneumonic

or gangrenous. Dr. S. Coupland has recorded a case in which the

dilated tubes produced in this way communicated through one

of the intercostal spaces with the subcutaneous tissue on the

fi-ont of the chest, and an abscess was opened, from which a

quantity of offensive pus was discharged. Foreign bodies

lodged in the bronchi may bring about symptoms and results

similar to those described, from mere obstruction of the

tubes in which they lie. But they have occasionally set up

diffuse suppurative pneumonia, or worked their way to the

surface of the lung, perforated the pleura, and caused pleurisy

or pneumothorax.
Prognosis.—This is very unfavourable, the commoner causes

being little amenable to treatment; but the rare cases of

abscess compressing the trachea or bronchus may recover on

the bm'sting of the abscess.

Treatment.— The indications are (1) to remove the cause,

if possible
; (2) to open the trachea below the obstruction

where this is in the upper part ; and (3) to relieve symptoms
and secondary results.

A thyi'oid tumour may be removed, and enlarged glands or

growths in the neck; and abscesses, where accessible, may
possibly be opened ; but such opportimities are infrequent. If an
aneurysm is diagnosed, the treatment for that condition should
be employed ; and for obvious stricture, active anti-syphilitic

treatment by means of mercm-y and potassium iodide. The latter

drug should be employed in any case which does not present
sufficient data for a ijositive diagnosis as to the cause of the
obsti'uction. In the case of a foreign body, tracheotomy should
be performed, and then efforts to dislodge it should be made by
inversion of the patient, shaking, &c.

DISEASES OF THE BEONCHI.

BRONCHITIS.

etiology. — Bronchitis, or inilammation of the bronchi,
occurs at all ages, and may arise from a variety of causes,
amongst which the most frequent is exposure to cold or wet,
or both combined. Under such cu'cumstances it may be asso-
ciated with simultaneous inflammation of the larynx and nasal
raucous membrane, or the inflammation may commence in the
latter, and spread downwards to the bronchi. Another cause is

, contact of the bronchial mucous membrane with irritating

24
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vapours, as air carrying solid particles, such as dust, fog, or the
air of mines and of certain manufactories. Bronchitis may also be
set up by the presence of foreign bodies actually in the bronchial
tubes ; this is comparatively rare, but blood effused into the
tubes may act in this way, and it constantly occurs as a result of
the deposit of tubercle or cancer in the substance of the lung.
Certain infectious diseases, already described, are frequently
accompanied by bronchitis—namely, typhoid fever, measles,
scarlet fever, diphtheria, and whooping-cough ; it often occurs
in Bright's disease, and it forms a part of the epidemic disease
influenza.

Among causes that may be called predisposing are age,
habits, the general health, and preceding conditions of the lungs
and heart. Bronchitis is especially prevalent amongst infants,

young children, and elderly people ; whereas young adults and
the middle-aged are much less subject to it. Habits of luxm*y,
confinement to warm rooms, imdue wrapping up, render the
subject liable to contract bronchitis on comparatively slight ex-
posure ; and those in weakly health, or depressed from insufficient

food, exhausting occupations, or bad sanitary conditions, easily

acquire it. Such conditions are more common amongst the poor
than amongst the wealthy. Lastly, the pre-existence of heart
disease, impeding the circulation in the lungs, and of former
attacks of bronchitis—all the more if they have left behind them
emphysema or dilated tubes—will tend to the ready development
of the disease. Some other conditions of etiological importance
are those which involve constant exposure to the exciting causes,

such as residence in towns, in cold, damp, and changeable cli-

mates, employment in mines, in wool and steel manufactures,

and other such industries. Bronchitis is much more common in

winter than in summer.
Pathology.—The mucous membrane is the -part most affected,

but in severe or prolonged cases the submucosa is involved, and

rarely the cartilages of the bronchial tuljes, and adjacent parts of

the lungs. The first effect is increased vascularity and swelling

of the mucous membrane, and after a short time a free secretion

from the surface takes place. This catarrhal secretion is provided

(according to Ziegler) partly by the blood-vessels, and partly by

the epithehal cells and mucous glands in the large divisions.

It consists chiefly of mucus, and contains leucocytes and shed

epithelial cells. In later stages the secretion becomes more and

more opaque from the presence of increasing numbers of leu-

cocytes, extravasated, according to most writers, from the blood-

vessels, but according to others (Socoleff and Hamilton), pro-

duced by germination from flat cells in contact with the swollen

basement membrane after the superficial layers of the epitliclium

have been shed. Tlie secretion may also contain cells in a state

of fatty degeneration, or cells containing particles of soot or dirt

derived from tlie inspired air. The process of inflamnuitiun is
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often transitory, but if it continues, so as to become chronic, the

fibrous coats of the bronchi become thickened, and infiltrated with

leucocytes ; the muscular fibres become atrophied by pressure

;

and the cartilages and mucous glands disappear from the same
cause. Ultimately, in many cases, the bronchial tubes become
dilated, and form fusiform or cylindi'ical wide channels, often

quite up to the sm-face of the lung.

As a result of bronchitis, the lung itself undergoes important

structural changes. Acute bronchitis leads to lobular collapse

and hroncho-pneumojua ; chronic bronchitis is followed by vesicular

emjjhjsema, and sometunes by chronic interstitial pneicmonia.

The last three will be spoken of separately.

Lobular collapse occurs in isolated lobules, when t|ie bronchial

tubes leading to them are blocked with mucus. One theory
explains the collapse by supposing that the plug of mucus moves
up and down in a somewhat conical tube, that it is easily dis-

placed upwards to a wider part of the tube by the expired air,

but on inspu'ation is sucked into a naiTower portion, which it

blocks, and so prevents fm'tlier ingress of air ; hence all the air

goes out of the lobule, and none comes in. But it is much more
probable that when a tube is plugged with mucus, the retained
air, being stagnant in contact with the pulmonary capillaries,

simply undergoes absorption, just as air is absorbed which has
escaped into the subcutaneous cellular tissue. One may, indeed,
believe with Dr. Fagge, that air will get absorbed from any
portion of lung which ceases to act, even without obstruction of
the bronchial tube which leads to it.

Symptoms.—Bronchitis may be divided into acute and chronic,

and a specially severe form of acute bronchitis is distinguished
as capillary bronchitis.

Acute Bkonchitis.

Acute bronchitis begins with some malaise, and a sensation of
tightness of the chest; and cough soon occurs. .In mild cases
the general disturbance may be but slight, and the illness is

confined to cough, expectoration of mucus or muco-pus, with very
Uttle, if any, dyspnoea. But in severe cases, there is shght fever

—

the temperature rising to 100° or 101°, the appetite failing, the
tongue fm-red, the bowels inactive and the urine scanty. The
cough is at first hard and dry, and is often attended -with pain
behind the sternum and in the muscles of forced expiration from
the strain put upon them. The expectoration is then but scanty,
consisting of thin, frothy mucus, with, pos.sibly, an occasional
streak of blood. After a few days the cough becomes easier
and looser, and the expectoration is more abundant, more opaque,
and yellow or green, from the addition of increasing quanti-
ties of leucocytes. In slighter cases the expectoration is gene-
rally more in the morning, from the accumulation during sleep
and in towns this sputum is frequently black with pigment
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derived from the atmosphere. Dyspncea is often considerahle,
requiring the patient to sit upright in bed (orthopnoea), and
calling for great muscular efforts of inspiration and expiration.
After a time the secretion of muco-i)us liecomes less, the cougli
is less frequent, and the symptoms gradually subside.
Physical Signs.—These are chiefly the result of the narrowing

which the tubes undergo, and of the presence within them of the
mucous or muco-pm-ulent secretion. On inspection of the chest of
one suffering from acute bronchitis, the breathing is seen to be
quickened, the chest is symmetrical, and generally in a state of

moderate over-distension. The accessory muscles of respiration
are seen to be in strong action. Percussion, as a rule, yields a
normally resonant note, but there is occasionally slight hyijer-
"resonance from temporary over-distension of the air-vesicles

;

and rarely there is a little impairment of resonance at the
base from accumulated secretion or from collapse. Auscultation
shows that both inspiration and expiration are accompanied by
sibilant or sonorous rhonchi, or various kinds of rale, or both
combined {see p. 342). The coarser rhonchi are often felt by
the hand placed upon the chest, and may be even heard by the
patient himself, or those standing near Mm. Like the rhonchi,

the r9.1es may occur both in large and small tubes. The larger or

coarser rales are heard with both expii-ation and inspiration, the
iinest rales only with inspiration. These soimds are not equally

present in all cases or in all stages of the disease. In many cases

rhonchi alone are present, and when both occur the rhonchi

appear first, the rales later ; this is explamed by the course of

the changes in the bronchi already described. The sounds may
be heard in severe cases, variously mixed over the whole chest,

and may entirely di-own the vesicular murmur. In very mild
cases they may be entirely absent.

Capillary Bi-onchitis.—This is distinguished by severe dyspnoea,

high temperature, great lividity, rapid exhaustion, and tendency

to a fatal termination. It is especially frequent in chilcken and old

people. It often begins with chilliness, and the temperature may
rise as high as 103-5° or 104°, but runs no typical course. The
cough is frequent, often paroxysmal ; and the exiiectoration, at

first scanty, becomes abundant, consisting of viscid glairy mucus,

or muco-pus, or even pus. The dyspnoea and lividity are the result

of the imperfect aeration which the blood undergoes when the

minute tubes are blocked with secretion. At first considerable

efforts are made to inspire ; the supra-clavicular, supra-sternal,

and lower intercostal spaces are sucked in with each breath, and

auscultation reveals universal sibilant rhonchi. But in later

stages the patient becomes more livid and drowsy ; he gradually

assumes the recumbent position, generally on one side ;
the pulse

is feebler and quicker
;
inspiratory efforts are less effectual ;

the

intercostal spaces are more sucked in; and on auscultation at

the bases, abundant moist rales ai-e heard, almost or entu-ely
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masking the inspiratory murmur. Expectoration gradually

diminishes; and before death the disturbance of the cerebral

circulation is shown in coma, generally with slight delirium, or

witli convulsions in chilcken. Kecovery may, however, take place

from the most advanced conditions.

Diagnosis.—The diagnosis of bronchitis itself presents no

difficulties : but one must determine whether it is primary, or the

result of otlier disorders, such as whooping-cough, measles, or

tyjjhoid fever.

Capillary bronchitis in cliildren bears a close resemblance to

lobular pneumonia ; and, both in children and adults, actite miliary

tuberculosis gives rise to symptoms and physical signs which are

chiefly those of bronchitis. The reader is referred to the accounts

of these diseases.

Prognosis.—The duration of bronchitis is from a few days to

three Aveeks or more. In fatal cases it is from nine to twelve

days, but children succumb more rapidly than adults. Death
rarely takes place in simple acute bronchitis ; but capillary bron-

chitis is a much more serious form. Infants and old people

form the majority of those who die. Bronchitis complicating

other diseases, such as cardiac lesions, the exanthemata, Bright's

cUsease, or typhoid fever, presents essentially the same featm'es,

and, as it varies in all cases from very mild to the most severe

forms, its prognosis must be considered in the same way as in

the simple forms.
Treatment.—In cases of moderate severity the patient should

be placed in bed in a warm room ; and much relief is often given
if the air of the room be kept constantly moist by the steam
issuing from a "bronchitis kettle." In the first stages of dryness
and stufB.ness, saline remedies, with small doses of ipecacuanha

(5 to 1 grain, or 5 to 7 minims of the wine), should be given.
If there is much tightness of the chest, counter-irritation by
means of mustard-leaf, or a linseed-meal poultice sprinkled with
mustard, should be employed. The diet should be light and
nutritious. In children, counter-irritants should be used with care,
but a thin poultice sm-rounding the whole chest (jacket poultice)
is of gi-eat service. In children, also, an emetic is sometimes of
use to get rid of accumulated bronchial secretion, and the same
much more rarely in adults. As cough becomes looser, and the
sputum more abundant, expectorants may be more freely used

—

such as carbonate of ammonia, ipecacuanha or squills, or a com-
bination of two or more of these. Wlien the cough is very ii-ritat-

ing, sedatives may be employed—moi^phia in small doses, or
compound tincture of camphor, or bromide of potassium or am-
monium. But they must be used Avith great care if there is much
lividity, as they may dangerously depress the respiratory and
cardiac centres imder these cii-cumstances. Cases accompanied
Avith much spasm of the bronchial tubes may be benefited by
lobeha, ether, Indian hemp, or iodide of potassium. Chloral in
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small doses has also been recommended. In capillary bronchitis,
stimulants must be given early; and the drugs of most value
are carbonate of ammonia, senega, oil of turpentine, and lobelia
in frequent doses. Sedatives must be given with the greatest
caution or entirely avoided, for the reasons given.

Chronic Buonchitis.

This occurs as a sequel of the acute form, or begins in exposure
or chill in those who have had a previous attack. It is common
in elderly people, often appearing in successive winters, and sub-
siding with the approach of summer. After a time it may
become continuous throughout the year.
Symptoms.—The main features of chronic bronchitis are not

essentially different from those of the acute form : cough, dys-
pnoea, expectoration of mucus, muco-pus, or pus, with the rhonchi
and rales already described. But there is an absence of fever
and the constitutional distm'bance which occm's in acute attacks

;

and after long continuance, secondary results of a permanent
kind are produced. In the lung itself, emphysema and dilatation

of the tubes {bronchiectasis) take place, and these will be described
later. But the effects are felt beyond the lung : the deficient

aeration of the blood, which results from long-continued bron-
chitis, impedes the pulmonary cii'culation, the right heart dilates

and hypertrophies, and thereupon the general venous system
suffers, producing oedema of the lower extremities, congestion of

the liver, ascites, and albuminuria. Under such cii'cumstances,

tricuspid regurgitation often takes place, with its characteristic

mm'mur. Long-continued and severe chronic bronchitis has a

serious effect upon the strength of the patient. In consequence

of disturbed sleep, abundant expectoration, and impaired diges-

tion, nutrition fails, and there may be considerable emaciation.

In some cases, also, in this late stage, febrile reaction of a hectic

type may set in. The varieties of chronic bronchitis commonly
described are the following:

—

1. By far the larger number of cases come under the head of

ordinary winter cough, occurring as above mentioned. The cough

is variable, sometimes coming on in paroxysms, generally worse

at night ; and in the morning, also, there is often severe cough-

ing to expel the secretions which have accumulated during the

period of rest. According to the severity or extent of the affec-

tion, the expectoration may be slight in extent, thin, mucous,

and frothy, and containing black pigment in the morning ; or it

may be yellow or yellowish-green and muco-purulent, with very

httle air; or it may be enthely airless, fluid, gi-een pus. The sputa

in this case generally run together in the vessel, and do not

exhibit the nummulated character common in phthisis. Blood is

occasionally present in the expectoration, usually in the form

of streaks, but rarely in masses, or in any considerable quantity.
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2. Dry bronchitis, or drij catarrh, is a form of chronic bron-

chitis in which there is very httle secretion. The cough is

frequent, violent, and prolonged, so that extreme congestion of

the face occurs; but there is either no sputum at all, or only a

small quantity of tough mucus. There is much soreness of the

chest, and considerable dyspnoea.

3. In bronchorrhma the expectoration is exceptionally abun-

dant, and either clear, transparent, and thin, or thick and ropy:

it usually contains but little air. As much as four or five pints

may be expectorated in twenty-four hours, large quantities being

brought up at a time with coiuparatively trifling effort.

4. Putrid or fcetid bronchitis is characterized by very offensive

sputum, which is not connected with gangrene of the lung, but

mostly occurs in cases where the tubes are dilated. It will be
described more fully below.

Physical Signs.—Tlie auscultatory signs are similar to those

of acute bronchitis, but as chronic bronchitis of any duration

is commonly accompanied by emphysema, the signs of this disease

7nay be also present. The chest is deep antero-posteriorly, or

barrel-shaped, the shoulders are raised, the epigastric angle is

Avide, the uj)per intereo.stal spaces narrowed, the lower widened;
the percussion-note is hyper-resonant, precordial dulness is dimin-
ished by the encroaching lungs, and the heart-sounds are faintly

heard. In cases witli much accumulation of secretion the bases
may be dull; in such cases, also, there will be abimdant moist
raies at the bases; but generally the physical signs consist of

sonorous or sibilant rhonchi, more prolonged during expu'ation
than inspiration: and of these the coarser and louder may be felt

by the hand placed on the surface.

Diagnosis.—This is generally simple; the history, -svith the
symptoms and physical signs, being sufficiently characteristic.

There is occasionally a difficulty in excluding chronic phthisis,
for phthisis is often accompanied by bronchitis. Here the occur-
rence of febrile reaction, of haemoptysis, of rapid wasting, and
the greater intensity of the physical signs on one side or at one
apex, would be in favour of phthisis. It is important to recog-
nize the cause of chronic bronchitis in cases, such as Bright's
disea.se, where it is secondary.
Prognosis.—Though chronic bronchitis frequently shortens

life, many people live to an advanced age in spite of it. It is

mostly affected by the season in a marked manner, and patients
are often practically well during the summer, and again get ill in
the winter

; but they are worse with each succeeding winter, and
finally may be carried off dm-ing an exceptionally severe season,
or during the cold fogs of toAvns, or east and north-east winds
elsewhere. On the other hand, if they can be protected from
this imfavom-able weather by confinement to the house, or
better by residence in a warmer climate, they may keep then*
bronchitis within limits, and postpone the fatal termination for
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years. Its ill effects will, however, vary with the amount of
secretion and with the rapidity with which the secondary results
—emphysema, dilated tubes, and dilatation of the right heart-
are developed.

Treatment.—In chronic bronchitis, as ab-eady indicated, the
patient must be carefully guarded from exposure, and kept as far
as possible in a imiform temperatiu-e of 60° to 65° ; a moderately
nutritious diet should be allowed. The medicmal treatment con-
sists mainly in the use of different kinds of expectorants. Car))on-
ate of ammonia, squills, ipecacuanha, and senega, may be given in
ordmary cases, but particular indications have to be followed in
some instances. Ipecacuanha is of use in those with hard dry
cough ; bromide of potassium or ammonium where the cough is
very irritating. In such cases, opium or morphia may have to
be used, and it often gives much relief ; but it must be used in
small doses at all times, and withheld in cases where cyanosis
is at all advanced. Wliere the expectoration is abundant, the
balsams of Peru and tolu should be given, or ammonium chlo-
ride

;
and the tendency to emaciation from the continuous di-ain

should be met by the use of tonics at the same time. In cases
where spasm of the tubes is liable to occur, lobelia, Indian hemp,
sulphuric and chloric ether, and stramonium, are of value, and
iodide of j)otassium has been recommended for the same purpose.
Turpentine and copaiba are often beneficial in cases with free
secretion ; and recently, terebene, a drug obtained by the action
of sulphuric acid upon oil of turpentine, has been largely tried
in cases of winter bronchitis, "svith good results in many cases.

Tlie steam kettle mentioned under Acute Bronchitis often gives
relief, as well as sprays charged with succus conii, tr. benzoin
CO., and iodine or tar in the case of profuse expectoration.
Benefit is also obtained from applications to the chest : linseed-
meal poultices may be employed more or less continuously ; and
mustard plasters, turpentine stupes, and tincture or liniment of

iodine, at longer or shorter intervals. Dry-cupping may also be
of value. If the bronchitis can be referred to any constitutional

disease, tliis should of course, at the same time, be treated—for

instance, gout by the exhibition of alkalies and colchicum.
Many cases requu'e tonics, such as quinine and cod-liver oil. It

is desirable to see that the bowels are freely opened ; and in

cases of long standing, where the right heart is dilated, the

various secretions should be kept free, and the heart's action

assisted by digitalis, as under corresponding conditions in valvu-

lar disease of the heart.

The most satisfactory results are got in some cases from resi-

dence in the south of England or abroad. Torquay, Bourne-

mouth, Penzance, Mentone, San Eemo, Cannes, Ai'cachon, and

Madeira are the jjlaces most frequented.
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PLASTIC BRONCHITIS.

(Fibrinous Bronchitis. Croupous Bronchitis.)

This afiection is characterized by the expectoration of more or

less perfect casts of the bronchial tubes. The sputum is gene-

rally in the form of a rounded mass, covered with mucus or

blood, and, when frayed out in water, one sees a perfect branch-

ing cast of a portion of the bronchial tube system. The cast is

not generally thicker than a goose-quill, and varies from one and

a half to two and a half inches in length, and only rarely reaches

four or five, or even seven inches. It has a gray or whitish-

yellow colour, and consists of concentric la7nin£e, which do not

usually fill up the lumen of the tube, so that the casts are not

solid, except those from the very smallest tubes. Under the

microscope the cast has a fibrillated structure, with numerous
imbedded leucocytes.

etiology.—Little is known of this. The disease is extremely
rare ; it occm's in males more frequently than in females, and
mostly begins between the ages of ten and forty ; it has also

been noticed to occm* in different members of the same family.

The Symptoms preceding the expectoration of the casts may
be very slight

;
indeed, the patient may appear to be in orcUnary

health : or there may be indications of bronchial catarrh, or a
pyrexial condition, with rigors suggestive of pneumonia. Then
the patient is seized with violent attacks of coughing, often

suffocative in character, with more or less pain or oppression at

the chest, and attended at first with no sputum, unless perhaps
a Uttle mucus. After a time—it may be a few hours, or as long
as two or three days—a bronchial cast is brought up. Relief is

generally at once afforded; the cough subsides or disappears.
But it commonly recurs in a few hom's, and casts may continue
to be expectorated, at intei'vals of a day or so, for several days,
when the patient gradually gets quite well. The physical signs
are attributable to the obstruction of the tube or tubes ; there
may be either slight increase of resonance over the area of lung
corresponding to the obstructed tube

;
or, on the other hand,

dulness from collapse of the same portion ; and deficient entry
of air is commonly observed. The movements of one side of the
chest may be impeded if tubes are extensively blocked; and
rales are sometimes heard as the casts are becoming loosened.
Prognosis.—Tlie disease is rarely fatal, except from complica-

tions
; but it recurs at irregular intervals over a period of several

years.

The Treatment hitherto tried has been unsatisfactory. Iodide
of potassium in full doses is credited with some success ; mer-
curials, tartar emetic, alkalies and then* carbonates, have been
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at different times used. Inhalations of steam, and sprays of
lime-water and of alkaline carbonates, are also recommended

;

and an emetic is said sometimes to be of value.

BRONCHIECTASIS.

Dilatations of the bronchi may be cylindrical or sacculated.

Cylindeical Bbonchiectasis.

This is usually the result of bronchitis, and frequently coexists
with emphysema. The effect of a continued bronchitis is to
soften the tissues of the bronchial wall, and lead to more or
less atrophy of the muscular fibre and cartilage. The bron-
chial wall is then in a position to yield to the pressure of
the ail' in coughing efforts and other strains, or to the pressure
of the secretion as long as it is retained. Another, less common,
cause is a considerable obstruction of a main bronchus, such as
may result from aneurysm, or stenosis by syphilitic cicatrix, or
cancer. In the ordinary cases the cliange affects the medium
and smaller tubes

;
they are dilated into somewhat irregular

cylindi'ical tubes, and can be traced with the greatest ease nearly
to the surface of the limg : they are more common in the lower
lobes than in the upper.
The general Symptoms are not distinguishable from those of

the bronchitis or emphysema which are present at the same
time. There are dyspnoea, cough, and expectoration ; but the
occm'rence of broncliiectasis probably increases the strain upon
the pulmonary circulation, the right ventricle becomes dilated

early, cyanosis is often very marked, and the finger-ends become
clubbed. The most characteristic symj)tom is the way in which
the sputa are expectorated. The secretion is liable to collect for

some time—it may be two or three hours—in the dilated tubes,

without exciting cough ; then either from its quantity, or because

the patient moves about, tm-ns over or sits up in bed, the secretion

flows over into an adjacent healthier tube, coughing is excited,

and some ounces of muco-purulent secretion are all at once

expectorated. In many cases of bronchiectasis the sputum
becomes foetid (see Foetid Bronchitis).

The Physical Signs are various small and medium-sized rSles,

audible especially at the bases. Sometimes considerable dilata-

tions are accompanied by consolidation fi'om collapse or chronic

pneumonic processes, and the breathing is then more tubular.

The Treatment is mainly that of the accompanying bronchitis.

Sacculated Bbonchiectasis.

In this variety a number of smooth-walled cavities, from the

size of peas to marbles or larger still, are found in the lungs

:
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their walls are thin, and present generally no trace of the muscular

tissue or cartilage of the healthy bronchi ; a small bronchus may
often be found opening into the cavity. Sometimes there are

bands running along the walls ; sometimes the surface is ulcerated.

This kind of cavity is frequently associated with the extensive

fibroid changes found in chronic pneumonia and fibroid phthisis
;

and it is still rather doubtful whether the cavities in these cases

are not rather the result of ulceration of lung-tissue {e.g. of tuber-

cular origin) than of dilatation of tlie bronchi. Their position at

the base or apex of the lung, and the presence or absence of

bacilli in the sputa may perhaps help in the formation of a

diagnosis.

The Physical Signs are those of cavity if the dilatations are

large, and sufficiently near the surface : otherwise one generally

gets dulness, tubular breathing, and bronchophony from the

surroimding consolidation (see Pneumonia).
The Treatment assimilates itself to that of phthisis or clii'onic

imeumonia.

FCETID BRONCHITIS.

The characteristic featm'e of foetid bronchitis is the offensive

odour of the sputum. It occurs most commonly as a result of

bronchiectasis, when the secretions are allowed to accumulate in

the dilated bronchial tubes, and so to undergo decomposition.
But it may arise under other conditions—for instance, in acute
bronchitis,—and the cause is probably in most cases the entrance
of bacteria by means of inspired aii'.

Symptoms.—The sputum is abimdant and rather thin, and in
the sputum-vessel it separates into three layers, of which the
uppermost is muco-purulent and frothy, the middle a thin sero-
mucous fluid, and the lowest a thick layer of pus containing
several bodies known as Dittrich's or Traube's plugs. These are
whitish-gray or du'ty gi-ayish-yellow, varying in size from a
millet-seed to a bean. Under the microscope they are seen to
consist of pus-corpuscles, detritus, bacteria, and bundles of fine
acicular crystals, chemically consisting of palmitic and stearic
acids. Twisted threads of leptothrix are also found in these
plugs. Chemically the sputum is found to contain acetic, butyric,
and valerianic acids, leucin, tyrosine, sulphuretted hych'ogen, and
methylamine. The odour is very offensive, putrid, and at the
same time somewhat sweet ; not only the sputum, but the breath
of the patient is charged with it, and it pervades the atmosphere
of the room, so that none can stay near him. The onset of the
putrid change may be accompanied by febrile reaction, pros-
tration, and loss of appetite ; and lobular pneumonia and gangrene
of the lung may occur as secondary results. But the condition
may become chronic, with only occasional attacks of pyrexia ; loss
of appetite, nausea, and indigestion may then occur, but otherwise
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no serious impairment of health. Painful swellings of the joints
have also been recorded. Some patients recover completely.
Pathology.—In fatal cases one generally finds the old "dila-

tation of the bronchial tubes; and their mucous membrane is
intensely injected or ulcerated. The lung may present lobular
pneumonia or gangrene.
Diagnosis.—The distinction fi-om gangrene is dilficult, and all

the more so as the two may co-exist. The physical signs of foetid
bronchitis are mostly those of bronchitis with dilated tubes,
namely, fine or medium rales ; while m gangrene one gets more
often signs of consohdation or excavation. The presence of limg-
tissue in the sputum would be in favour of gangrene, but it is not
so constantly found as one would expect.
Treatment.—This must be of a supporting and stimulating

kind, while locally we endeavour to lessen the decomposition and
diminish the fcetor by antiseptic inhalations. Carbolic acid, tur-
pentine, thymol, eucalyptol, and tinctm-e of iodine, may be used,
either inhaled from the surface of hot water, or administered by
means of a Coghill's respu-ator, which should be worn one, two,
or three hom-s every day (see Treatment of Phthisis).

ASTHMA.
In asthma the patient suffers from sudden attacks of dyspnoea,
which subside after a time, and recur at u'regular intervals. The
dyspnoea results from obstruction of the smaller bronchial tubes,
probably due to spasm of the muscular fibres in their Avails.

-Etiology.—One must consider, firstly, the causes of the disease
itself—that is, of the tendency to suffer from the paroxysms
of dyspnoea

; and secondly, the various cu'cumstances which may
bring on an attack in those disposed to them. The disease is

often transmitted hereditarily, but it may not in such cases show
itself till an advanced age. In children, who contribute a large
proportion of asthmatic cases, it may follow measles, whooping-
cough, or bronchitis. Adenoid growths in the nose and naso-
pharynx sometimes cause asthma. A neurotic origin is often

noticed. Salter observed that it might alternate with epileptic

attacks, whilst it is sometimes associated with neuralgia, angina,

or other neuroses in the same person. Gout rather predisposes

to asthma, and malaria and syphilis have been held responsible

for some cases
;
moreover, it sometimes occurs on the subsi-

dence of skin eruptions, such as eczema and lichen. The disease

begins at all ages ; it is twice as frequent in males as in

females.
Amongst the exciting causes of an attack are a number of

impressions upon the peripheral nerves, or more central distm'b-

ances of the nervous system ; and the greatest variety exists as

to the way in which, in different persons, the attack is brought on.
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Particular olimates or atmospheres, cold air, Ihc close air of a

badly ventilated room
;

particles of dust or fluff ;
smoke

;
the

odour of hay, of certain flowers, or of ipecacuanha ; or the ema-

nations from some animals, namely, cats, rabbits, dogs, horses, &c.

Diet has an important influence : any overloading of the stomach

may set up an attack in some persons, but a late meal is

especially likely to do it ; or particular articles of diet have to

be carefully avoided. Constipation and uterine troubles may
occasionally act as irritants. Emotion, anger, and fright are

instances of cerebral disturbances causing asthma.

Symptoms.—Sometimes the attack is preceded by some pre-

omnitory indications, such as a general sense of discomfort,

drowsiness, gaping, itching under the chin, sneezing and coryza,

or the passage of much pale hmpid urine. But it is often quite

sudden, commencing in the early morning between two and four

o'clock, though the patient may Imve gone to bed apparently

quite well. He wakes up with a sense of dyspnoea, so that he
has to sit up in bed, or gets out and opens the windoAv to let in

more air. The breathing is soon so difficult that he has to call in

the aid of all the accessory muscles of respiration ; he gi-asps

with his hands the sides of his bed, the arms of a chair, the

mantelpiece, or the edge of a table, to give a fixed support for

the muscles which pass from the upper extremities to the chest.

The chest, however, is nearly fixed in a condition of inspiration,

and there is very slight movement. The respiration is often

quite slow, but occasionally rapid ; the most noticealile feature

is the extraordinary length of expiration, which is accompanied
with a loud wheezing audible at a distance. Tlie chest is some-
what over-resonant ; the inspiratory murmur is scarcely audible,

or accompanied with a little sibilant rhonchus, while with ex-
piration is lieard the loud rhonchus just mentioned. A^ath this

the patient s distress is very gi'eat ; the face gets cyanosed, the
eyes are prominent, the conjuuctivai suffused, and the whole
attention of the patient is absorbed in the attempt to get a
proper interchange of the air in his chest. Usually there is no
pyrexia. After a time—it may be two or three hours—he begins
to cough, and expectorates some thin, transparent mucus,
which may be mixed with a little blood ; then the breathing
becomes easier, the cyanosis is less, gradually the whole trouble
subsides, and the patient falls off to sleep.

The sputum often contains, besides cyUndrical or ciliated epi-
thelium, two pecuhar constituents, namely Cm'schmann's spirals,
and octahedral crystals,"^The former are yellowish-gi-een or gray
particles, made up of threads of mucus ; under the microscope
they are seen to be spirally-twisted fine or coarse fibres, and
there is often in the middle one fijie transparent fibre. The
octahedral crystals may be present in the spirals

;
they are the

same as Charcot's crystals found in leukc«mic blood, and consist
of a phosphate of some organic base.
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Each attack may last from two or three hours to as many days
;

their recurrence, at longer or shorter intervals, is a good deal
determined by the exciting causes

; that is, a careful patient,
who knows how to avoid what will bring on his attacks, may
escape for long periods. As to the duration of the illness, that
also is very variable. Many of those who have it in childhood
recover in adult age ; but those who acquire it in middle age
never recover. The attacks themselves are rarely fatal, and
the occasional occm-rence of not very severe attacks is not pre-
judicial to health ; but frequent paroxysms induce emphysema
of the lungs, and ultimately attendant bronchitis, so that there
is constantly more or less lividity, with the round shouldei-s,

barrel-shaped chest, and laboured respiration which are observed
in the midst of the paroxysms themselves. Life is thereby
shortened, and the tendency to suffer from the severer forms of

bronchitis is increased.

Pathology.—The attacks are clearly attributable to some ob-
struction of the minute broncMal tubes, and the prevailing view is

that this obstruction is due to spasmodic contraction of the bron-
chial muscular fibre; hence the name "spasmodic astlima," by
which it is distinguished from the popular use of the term asthma
for every kind of dyspncea, especially chronic bronchitis and em-
physema. But the disease has also been attributed to vascular

swelluag of the bronchial mucous membrane {Jiuxionary hypereemia

of German authors), and, by Sir Andrew Clark, to a kind of

erythematous swelling, occurring in patches over the mucous
membrane of the bronchi. The sudden development of tlie

symptoms and the comparatively rapid subsidence in many
cases are in favour of its spasmodic origin.

Treatment.—Climate is one of the first things to be con-

sidered. A large number of patients can live in London and

large cities free from paroxysms, who have them at once if they

attempt to live in the country. Conversely, some can only live in

the country, and have asthmatic attacks in town. In the same
way sea-au- may excite attacks in some, and cure others. The

facts with regard to any patient can only be ascertained by

experiment.
Moderation and care in diet are the next points to consider.

Food should be light and easily digestible; a heavy supper

should not be taken; and particular foods should be excluded

from time to time, such as cheese, pastry, pork, beer, to see if

there is any one offender in this respect. If the trouble cannot

be met in these ways, and the naso-pharynx presents no lesions

for surgical treatment, potassium iodide should be given in doses

of from 5 to 10 grains three times a day, continuously and ii-re-

spective of the attacks, for some weeks or months. A number of

remedies have been used in the attacks, and many of them are

decidedly effectual in lessening the severity of the dyspno?a, and

shortening the paroxysm. Tlie most useful seem to be those
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which are inhaled, and so possibly act directly upon the bronchial

tubes. The vapours of chloroform, ether, nitrite of amyl, iodide

of ethyl, and turpentine may thus be used; but more lasting

results are often obtained by the fumes from burning a paper
saturated with nitre-solution and dried, or by smoking cigarettes

made of chopped stramonium-leaves, or by the use of other pre-

parations containing stramonium. Some similar di'ugs may be
given internally, such as nitro-glycerin, and nitrite of sodium

—

which also paralyze organic muscular fibre, and chloral, morpliia,

extract or tinctm-e of stramonium, belladonna, or lobelia. Two
or more remedies may be combined. Local applications may
give some relief, such as mustard plasters or turpentine stupes,

and, according to some, the application of iodine tincture on the
side of the neck, over the course of the pneumogastric nerves.
In chronic cases which resist treatment, general tonics, like

quinine, or cod-liver oil may be of value, and the patient should
be careful not to expose himself unduly, in view of the secondary
changes in the lirng which supervene.

DISEASES OF THE LTJNGS.

EMPIIi'SEMA.

The term emphysema (from eV, in, and ^Co-a, wind), is rightly
used to denote the extrava.sation of air into the subcutaneous or
other tissues of the body {surgical emjjJnjsema), and into the inter-
lobular or interstitial tissue of the lungs {interstitial ej7iphysema).
It is much less applicable to the disease of the lung now under
consideration, for which, however, in medical parlance it is usually
reserved. The alveoli of the lung natui-ally contain air ; in this
disease they are abnormally distended, and may be said to contain
too mucli. So far the name emphysema {vesicular em2)hysema)
may be justifiable ; but a more correct name would be that of
alveolar ectasis, which has been recently suggested.
Anatomy.—The essential change in emphysema of the lungs

is a loss of elasticity, from weakening, and subsequent atrophy
and destruction, of the elastic tissue contained in the alveolar
septa. In consequence of this the walls of the air-vesicles yield
to the pressure of the contained air, and become distended.
Tliis brings them into closer contact with neighbom-ing alveoli
which are also dilating; and between the two the alveolar
septum becomes atrophied. Soon a perforation is estabhshed
through the septum between the two alveoli, then the Avhole
septum is destroyed, and the two alveoli become one. In this
process not only tlie elastic tissue, but also the whole network
oi pulmonary capillaries contained in the septum, disappear.
It this is repeated extensively throughout the lungs, firstly, all
tlic air-space.s are much enlarged, and in manv places great
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blebs of limg-tissne simply containing air are formed
;
secondly,

the elasticity of the lung necessary for expiration is reduced
much below the normal

;
thirdly, the vascular area available

for aerating the blood is greatly diminished ; and fourthly, in
most cases the lungs themselves are considerably enlarged. A
lung affected with emphysema does not collapse when the chest
is opened at the post-mortem examination, but bulges even out
through the ribs. It is soft, and inelastic, and yields to the
pressure of the finger ("pitting"). In different parts of it,

especially along the inner or lower edges, may be seen' large
blebs the size of peas or nuts ; and the lung is unusually pale,
and bloodless, and of a mottled gi-ay colour. On section the
larger blebs collapse, and the whole organ is much drier than
usual, imless in some parts, such as the bases, which may have
been the seat of a complicating broncliitis or a?dema.
A variety (small-lunged emphysema) occurs in which the lung

is not enlarged, and blebs are not numerous. The septa have
atroi^hied so that alveoli have joined together, and the lung is

simply inelastic, drier, and paler, and presents a less perfectly
spongy structure than normal.
-Etiology and Method of Production.—No doubt many cases

of emphysema result from bronchitis, and some from whooping-
cough or asthma, but this will not account for all, as it is certainly
common to find the indications of a slight emphysema in those
who have never had any such illness.

It rather seems in many cases to develope with advancing age
as a senile change ; but it may be more directly induced by a
number of laborious occupations which entail prolonged strain

upon the lungs, the chest being held full of air for a long time
either to serve as a pomt d'appui for the use of the arms, or to

supply air in a regulated way, as in playing upon wind instru-

ments, glass-blowing, &c. In all cases it is the failure or wearing-
out of the elastic tissue that is the essential lesion : it may wear
out from age or fi'om exceptional strain, at an earlier period

;

though emphysema is sometimes found in yoimg people whose
circumstances do not seem to be exceptional.

The mechanism in the case of glass-blowers, &c., is probably
that the lungs are kept expanded during the regulated effort, or

that the force of expiration is opposed by the obstruction in the

work, and so the elastic tissue is kept unduly on the stretch.

Prolonged coughing has the same effect in broncliitis and
whooping-cough ; and in the former the secretions constitute

an obstruction to the expiration, from Avhich the elastic tissue

necessarily suffers strain. The greater development of emphy-
sema at certain parts of the lungs, especially the anterior

margins and lower edges, and in the neighbom'hood of old

cicatrices at the apex, may be accoimted for on Sir Wilham
.Tenner's view—that when air is retained in the chest under

great pressure, as when playing a wind instrument, or making
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any great muscular effort, it is the parts of tlie lung which arc

least supported by the surrounding structures outside Avhich

will be most subject to the aii-pressure from within. These

are precisely the anterior lower edges in healthy lungs; and

when a portion of kmg shrinks from old disease, the support of

the adjacent lobules is, of course, withdrawn.

Results of Emphysema.—These are of two kinds. In conse-

quence of the loss of elasticity, expiration, which is largely effected

by the spontaneous collapse of the lungs after inspiration, be-

comes more difficult ; the lungs tend to increase in size ; the

chest enlarges in width and depth, assuming permanently the

shape and position which are characteristic of full inspiration

;

the raobihty of the chest, and hence the interchange of gases, is

much diminished, since it ranges only between different degrees

of inspiration, instead of between full inspiration and full expi-

ration : the effects of every attack of bronchitis are aggravated

from the impairment of coughing power which follows on the

above defects.

The other important factor is the loss of capillary area, and hence
of aerating sm'face. From this results an obstruction to the pul-

monary circulation, of a kind similar to what is produced by
disease of the left side of the heart. The tension in tlie piilmonary
artery and right ventricle is increased, the right ventricle hjrper-

trophies or dilates, or both, and the venous system becomes
engorged, producing, in course of time, congestion and enlarge-

ment of the liver, oedema of the feet, legs, and trunk, and
albuminuria.
Symptoms and Physical Signs.—The symptoms of emphy-

sema are at first only shortness of breath : the cough and exjiec-

toration which are commonly present result from a coexisting
bronchitis. The dyspnoea is especially seen on exertion in early
stages, when the breathing is quickened and the patient readily
pants ; later on, it may be always i)resent, producing ortho-
pnoea at night. In its worst forms the extraordinary muscles of
respiration are in constant use ; the clavicles are lifted, and the
sterno-mastoids and scaleni stand out at each insi)iration, striving
to increase the tidal air : expiration is prolonged, laboured, and
aided to their utmost by the muscles of the abdomen. The
physical signs are characteristic. The chest is broad, deep antero-
posteriorly, but short ; it is often called barrel-shaped, from its

enlargement, and from the increase of the antero-posterior
diameter giving it a circular instead of a transversely oval shape.
The shoulders are raised ; the upper ribs are closer togetlier, and
the lower ribs wider apart than normal ; and the epigastric angle
is very obtuse, measuring 150° or more. The elevation of the
ribs alters the relative positions of the nipple and the heart's
impulse : the nipple is often found on the fifth rib, and the heart's
impulse in the sixth space. But this last may be partly displaced
by the enlarged lung. Percussion gives excessive resonance over

26
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the i)art8 of the chest that are noritially resonant, and an exten-
sion of the resonance over areas that are normally dull. Thus the
hepatic and cardiac dulncsses arc encroached upon, the right lung
being resonant down to the sixth space or scventli rib, and the
heart-duhiess being limited to tlie fif tli cartilage and space below,
or even disappearing altogether. Posteriorly, the duhiess extends
to its fullest limits downwards. On auscultation the inspiratory
mm-mur is very much diminished or scarcely audible, and the
expiratory murmur is much prolonged. The enlargement of the
lungs also affects the signs connected with other organs.
The impulse of the heart is scarcely perceptible in the normal

position, but epigastric pulsation is often present. The cardiac

sounds are much less loud, from the lung overlying the heart.

Any enlargement of the heart from dilatation or hypertrophy of

the right ventricle may thus be concealed. The systolic murmur
of tricuspid regurgitation is occasionally present. The liver and
spleen may be slightly displaced downwards.
The signs of broncliitis frecjuently coexist, namely, sibilant

and sonorous rhonclii ; in extreme cases there are rSles at the

bases of the lungs, and the intercostal spaces are sucked in with
inspiration.

Complications.—As already stated, chronic bronchitis is fre-

quently present, with or without bronchiectasis ; and in late

stages, dilatation of the right ventricle, with anasarca and albu-

minuria. Bright's disease, with its cardio-vascular changes, may
complicate it in old patients.

Diagnosis.—Its recognition depends upon the altered quality

of resonance, and the extension of resonance over the prjBCordial

area, and downwards over the liver. In the small-lunged variety

the altered quality of resonance and the dyspnoea are the chief

featm'es.

Prognosis.—Actual recovery does not occur
;
only relief of

symptoms. The duration of life depends upon the extent of the

change, and the liability to bronchitis, or to cardiac dilatation.

In any case, the final result does not come under seA'eral years.

Treatment.—This must be directed to improving the general

health of the patient, to avoiding all risk of bronchitic compli-

cations, and to relieving these when they occur. Thus the patient

should have nutritious and digestible diet, should be Avell clothed,

live in warm, well-ventilated rooms, and avoid east winds and

the night air. Tonics, such as cod-liver oil, iron, strychnia, and

qumine, are of some value, since the disease partakes of the

nature of degeneration. Attempts have been made to compensate

for the loss of elastic tissue by different methods : thus Gerhardt

advises assisting expiration by mechanical compression of the

thorax ;
this is done by another person the hands upon the

lower part of the thorax for five or ten minutes every day. A
patient of Striimpell's managed it himself by means of two

boards, one on either side of tlie chest, Avhich he brought together
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at each expiration. On the other hand, the movement of the

expired air is facilitated by breatliing into a rarefied atmosphere,

and Waldenburg has had a good deal of success by this means.

For the accompanying bronchitis, expectorants such as ammo-
nium carbonate in doses of 5 to 7 grains, vinum ipecacuanhaj,

and the infusion or tincture of senega, should be given. INIustard

plasters or linseed meal poultices will afford some local relief. If

the heart is failing, digitalis or other heart tonic must be used
;

and when anasarca is threatened, purgatives .such as pulv. jalapaj

comp., and diuretics such as squill, acetate of potash, spirits of

nitrous ether, and citrate of cafEein should be given to relieve the

overloaded venous circulation.

COLLAPSE OF THE LUNGS.

{Atelectasis Pulmonum.)

It is not necessary to draw any great distinction between lungs

that have never completely expanded (atelectasis), and those

that have, after expansion, partly returned to the foetal state

(collapse). The former condition is congenital, and is seen in very
Aveakly children, whose respiratory movements are insufficient

to draw in air to the necessary extent. The latter results from
anything, which by obstructing the entrance of air, or by com-
pressing the lung from without, prevents its complete expansion.
Obstruction may arise from chronic enlargement of the tonsils,

adenoid growths in the naso-pharynx, much more often from the
viscid, mucous, or purulent secretion of bronchitis, especially in

children, and from constriction by cancer or by aneurysm in older
people. The causes of compression are numerous ; in the chest
itself it is most frequently pleural effusion, but also enlargement
of the heart, pericardial effusion, mediastinal tumours, aneurysms
of the aorta, and angular curvature of the spine (kypho-
scoliosis); in the abdomen, the pressure of hepatic tumours
growing from the upper surface, especially hydatids, abscess
and cancer, subdiaphragmatic abscesses, hydatid of the spleen,
ascitic fluid, and ovarian tumours. The mechanism of compres-
sion is obvious ; in the case of obstruction, one has to recognize
that anything which will prevent the to-and-fro movement of
the air in the lungs, will lead to collapse, since air imprisoned
within the air-vesicles of the lung becomes absorbed, and the
vesicles collapse.

Morbid Appearances.—Lung in a state of collapse or atelec-
tasis lias a violet or dark purple-gi-ay colour, is tough, airless, and
dry on section. Isolated patches are seen to be slightly depressed
below the general surface. Unless subseciuently the seat of in-
flammation, they may be again expanded by forcible inflation
with air.

Symptoms.—In congenital atelectasis the child is weakly,
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more or less livid, with rapid shallow breathing and feeble cry.
The lower part of the chest is drawn in with each inspiration,
and tlie intercostal spaces are depressed. Examination may
elicit a little loss of resonance at the bases, and occasionally
some Y&le, but feebleness of breath-sounds is the chief physical
sign. The collapse of bronchitis is rarely extensive enough to
I'eveal itself by auscultation, its distribution l)eing lobular and
scattered. In the frecpent cases of compression by fluid, &c.,
the physical signs of collapse form an essential part of those
of the primary disease

;
they simply represent the negation of

those signs which are due to the presence of healthy lung,
namely, dulness, and the absence or diminution of breath-sounds,
voice-sounds, and tactile vibration.

There are, however, two earlier or incomplete stages which
jnust be recognized. One is the state of partial collapse, which
may result from tem^iorary disuse of a portion of lung, as, for

instance, during a slight pleurisy, or from lying upon the back
for a time. When the affected area of lung is auscultated, the
breath-sound is very feeble ; if the patient breathes deeply, there

is a louder vesicular mm'mur, and at the end of it a fine dry
rustling rUle (crepitation), which Is due to the fresh expansion
of hitherto collapsed air-vesicles.

The other stage is that in which, from partial pressure of fluid,

the lung tissue is compressed, but the bronchi remain patent

;

the physical signs- then may be bronchial breathing and bron-

chophony, deceptively like those of pneumonia. This is not in-

frequent as a result of pleurisy (q.v.), but it may also occur from
pressure backwards of a large heart or distended pericardium.

Treatment.—In most cases of collapse, the primary cause must
be discovered and treated. In congenital atelectasis, the treat-

ment must be supporting. The child should be kept warm in a

well-ventilated apartment, the chest may be gently stimulated

by friction, and the food should be looked to. In older childi-en,

bronchitis, rickets, or congenital syphilis must be met by appro-

pi'iate treatment.

CEDEMA OF THE LUNGS.

This consists of the exudation of serous fluid into the interstices

of the limg, and into the air-vesicles and smallest bronchi.

etiology.—It results from disturbances of the circulation, and

from general blood diseases : and its most frequent causes are

valvular disease of the heart, and acute and chronic Bright's dis-

ease. It is not unfrequent in elderly people with faiUng hearts,

as a more or less permanent condition ; it forms part of the

condition known as hypostatic congestion in prolouged febrile

illnesses such as enteric fever; and an inflammatory oedema

generally accompanies acute pneumonic processes. Local oedema
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may result from pressure of tumours or aneurysm on the pul-

monary vessels ; and finally, in death from diseases involving the

lung, like pneumonia or pleuritic effusion, oedema of the formerly
healthy lung contributes to the fatal termination.

Symptoms.—The symptoms which are due to the oedema, in

addition to those of the primary lesion, are dyspnoea, orthopnoea,

more or less cyanosis in extreme cases, cough, and expectoration
of abimdant frothy serum, or sero-sanguineous fluid. I'he chest is

resonant, or at most shows some slight impairment of the note at

the bases behind ; here the bi'eath-sounds are deficient, and there
are heard only abundant fine and medium moist rSles. In the
final oedema of pneumonia, the rSles are audible over the whole
of the liitherto healthy lung.

Morbid. Anatomy.—A lung affected with oedema is bulky,
hea\7^, and exudes when incised an immense quantity of serous,
slightly blood-stained fluid.

Treatment.—This is chiefly to be directed to the primary
cause. Heart disease requires prompt treatment by the usual
cardiac tonics, diuretics, and purgatives. In Bright's disease,
diaphoretics and purgatives, or the vapour bath should be em-
ployed. In elderly people with failing hearts, cardiac and general
tonics are desirable.

Ammonium carbonate is valuable in oedema of the lung, either
by acting as a direct expectorant, or by stimulating the con-
tractions of the left ventricle, and thus facilitating the circulation
of blood through the lung.

PNEUMONIA.
Inflammation of the substance of the lung, as opposed to the
bronchial tubes, is called pneumonia. The disease may be acute
or chronic.

Acute pneumonia is divided, according to the distribution of
the portions inflamed, into lobar and lobular, or, according to the
nature of the change in the alveoli of tlie lung, into croupous
and catarrhal. Moreover, lobar pneumonia is often considered
synonymous with croupous pneumonia, and lobular witii catarrhal
pneumonia, and this latter is called broncho-jmcumonia from its
frecjuent origin in bronchitis. In the acute forms the lung
becomes solid from filhng of the air-cells with inflammatory
products, a process which is accompanied by very decided fever.

Chronic pneumonia results in overgrowth of the connective
tissue of the lung, and hence is frequently known as interstitial
pneumonia.

Thus there are three forms that are broadly distinguished
from one another: (1) ordinary acute pneumonia (sun. lobar,
croupous)

; (2) broncho-pneumonia {syn. lobular, catarrhal, dis-
seramated); (3) chronic pneumonia (interstitial).
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Acute Lobar on Cnoupous Pneumonia.

^tiology.-^The disease occurs in both sexes and at all ages,
but statistics have shown that it is twice as common in males
as it is in females, the difference between the two sexes
being least marked in the very young, and in old people.
It is more frecjuent in adults up to middle age than at other
periods of life, and this contrasts Avith the greater frequency
of broncho-pneumonia amongst quite young children and old
people. Still, if we go by the clinical evidence, a pneumonia,
clinically identical with acute pneumonia of adults, occurs often
in children, but, as Dr. Groodhart has shown, this is found on
post-mortem examination to have a lobular distribution, and a
catarrhal character. Pneumonia occurs much more often in the
winter and spring than in the summer and autumn ; when the
temperature is undergoing sudden changes, when the winds are

east or north-east, or when the weather is wet or cold. Habits
and occupations which involve exposure predispose to pneumonia,
and it is probable that persons of weak health, or suffering from
mental depression, or those who do not have sufficient nourish-

ment, are more liable to it than the robust and strong. Intem-
perate habits predispose to it, and greatly inci'ease its mortality.

An attack does not exempt from another ; on the contrary, the

frecjuency of second attacks points directly to an increased liability

on account of the first. Pneumonia has occurred as many as

fifteen or twenty times in the same patient, but more than two
attacks are not very common.
Amongst direct exciting causes, cold or chill is much less

often proven than would seem likely, and different Avriters give

from two-thirds to three-fourths as the proportion of cases in

which no cause of this kind could be discovered. The influ-

ence of insanitary conditions has still to be determined : and

also the question whether pneumonia may arise from contagion,

and the nature of epidemics of pneumonia. A large number of

instances has been recorded of late years in which pneumonia

has spread rapidly through villages, large buildings, or house-

holds, precisely like an epidemic fever ("Collective Investigation

Record," vol. II., 1884), and cases of apparent infection have also

been ol)scrved.

Morbid Anatomy.— In pneumonia, the part of the lung

aifected is converted from a spongy structure into a solid mass.

In the earliest, or first stage of congestion or engorqement, the

lung is heavy, reddish-brown in colom-, exudes a frothy, reddish

serum on pressure, and breaks down more readily than in health.

The capillaries are dilated and tortuous from distension with

blood, and mmute hjemorrhages may be present. In the second

stage—called the stage of red hepatization, from the resemblance

Which the consolidated lung bears to the liver—the organ is of a

dull red colour, finely granular on section, completely airless,
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solid, sinking in water, but breaking down readily under the

pressure of the finger. The contents of tlie alveoh, wliich may
be detached in fine gi'anular masses, are seen to consist of coagu-

lated fibrin, containing numerous leucocytes and red blood-

corpuscles in varying proportions. The third stage, gray hepa-'

tization, is also characterized by its solidity, but the colour is

grayish-yellow, or simply gray, and the surface is less granular

than that of the red stage. Microscopically, it differs from the

latter in that the air-cells and alveolar walls are crowded with

leucocytes, fibrinous exudation and red corpuscles being absent.

The change of colour is attributable to the leucocytes in the

alveolar walls, to the decolourization of formerly extravasated

red corpuscles, but mainly to the blood in the vessels of the
alveolar walls being prevented circulating by the pressure of the

infiltration. Rindfleisch states that this bloodlessness only occurs

after death, and hence that gray hepatization is chiefly a post-

mortem condition. A fourth stage, that of purulent infiltration,

is also described ; but this is considered by some as only an
extreme condition of gray hepatization. The lung is softer,

yelloA\'ish in colour, and yields to scraping or pressure a quantity
of yellow purulent fluid, which is provided by the disintegration

of the infiltration filling the au'-cells, the leucocytes becoming
fatty and granular. A real abscess, however, is probably never
the result of ordinary acute pneumonia. It is doubtful whether
the stage of pmnilent infiltration is ever reached in cases that
recover ; it is true, recovery, or resolution, is sometimes accom-
panied by physical signs {rediuv crepitation) which indicate that
the exudation is softening into fluid. But many patients get well
without such evidence, and with so little expectoration tliat the
removal of the exudation can only be explained by its absorption ;

and in few cases is the amount of sputum A'^ery considerable.
Cases of pneumonia, which are not directly fatal and do not
recover, may terminate in f/aiir/rene or in chronic 2ineumonia.
The inflammation of the substance of the lung is accompanied,

in a large proportion of cases, by inflammation of the plem-a

;

this often causes pain at the commencement of an attack, may be
recognized by friction sound, and may not be again evident during
the course of the disease. Or effusion of li(inid may occur ; or
pleuritic lymph may be discovered after death, of which there
was no evidence during life. The name pleuro-pneumonia is used
for the combination of the two conchtions ; but Dr. Fagge sug-
gests that it should be reserved for cases in which pleurisy is
sufficiently severe to cause effusion of fluid.

Localization.—Pneumonia is nearly always partial, affecting
the base more often than the apex, and the right lung some-
what more often than the left. Beginning at the base of one
lung behind, it extends upwards to the apex, as well as for-
wards

; or it may extend downwards from the apex ; or com-
mence in the (centre and spread upwards and doAvnwards.
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Occasionally, both lungs are affected ; but the disease commonly
begins in one earlier than in the other.

Symptoms and Physical Signs.—Shortly stated, the symp-
toms of a typical pneumonia are pyrexia, beginning suddenly
with rigor, continuing with a temperature of 103° or 104°, for
five to eight or more days, and ending suddenly or gi'adually

;

pain in tlie side, dyspnoea, cough, expectoration of viscid sputum
stained with blood, with j)hysical signs indicating consolidation
of the lung, viz., dulness, bronchial breathing, bronchophony, and
increased tactile vibration.

First Stage.—A rigor occurs, in a large proj)ortion of the
cases, as the first definite sign of illness ; the temperature rises

to 102°, 103°, or 104°, and there is well-marked pyi-exia, with
the usual loss of appetite, furred tongue, and malaise. The
symptoms may be at first vague, accompanied perhaps with pain
in the head or back; or the imiDlication of the lung may be
indicated by shortness of breath and severe pain in the side,

attributable to pleurisy. Auscultation at this early period may
detect nothing, but there is frequently heard a fine di*y crepita-

tion, which has been compared to the noise produced by rubbing
between the finger and thumb a lock of hair near the ear : it is

mostly heai'd towards the end of a deep breath, but sometimes
during the whole of inspiration : and it is explained by the

separation of the walls of the alveoli rendered unnaturally adhe-
sive, The percussion note may at the same time be imaltered

;

or the physical signs may consist only of a little loss of percussion

resonance, with deficiency of vesicular mm-mur. Even as early

as this there may Vie slight cough, with tlie characteristic rusty

sptitum. This is brouglit up as a mass of transparent, airless,

jelly-like mucus, of a yellow, orange, russet-brown, or even bright

red colour, and extremely viscid, so that it adheres to the side or

bottom of the vessel without the slightest tendency to flow.

The physical signs of the second stage, or stage of consolidation,

are often rapidly developed. There is decided dulness over the

part of the lung affected. Over the same area there is bronchial

breathing, at first ijerhaps soft and distant, but in a short time

loud, ringing, and metallic. If the patient speaks there is loud

bronchophony, the words uttered being often distinctly heard,

and apparently shouted up into the stethoscope. The fine cre-

pitation heard as an early sign may still be audible in portions of

lung which are being involved by the spreading inflammation

;

but over areas, which give loud bronchial breathing and bron-

chophony, crepitations may be heard, somewhat coarser, and

generally markedly consonating. Tactile vibration is often, but

not always, increased. Earely, instead of duhiess there is a

peciiliar tympanitic note, or even a cracked-pot sound ; and these

have been attributed to the presence of a thin layer of still

spongy lung between the hepatized portion and the surface.

During tins development of the physical signs the patient is
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almost neceesarily confined to his bed ; he is commonly obliged to

sit up ; his cheeks and forehead are ilushed, with perhaps a slight

tinge of jaundice ; his eyes are bright, and show a vivid con-

sciousness of his distress ; his breathing is quick and shallow
rather than laboured, and the respiration may rise to 40, 50, 70,

or even 80 in the minute. The pulse is quickened, but not in

proportion to the respiration ; it may be 100 to 120, or some-
what higher : thus the pulse-respiration ratio is altered from the
normal 3 : 1 or 4 : 1 to 2 : 1 or 1^ : 1. The temperature is main-
tained generally at a high level, 103° to 105°, with little variation

;

and the skin is dry, and gives a sense of pungent heat to the hand
placed on it. The cough, wliich is usually, though not always,
present, is not very frequent, is hard, dry, and often painful

;

and the viscid, rusty sputum is brought up with difficulty. The
m-ine is scanty, high-coloured, acid, and deposits urates; the

4 5 6 7 6 9 10 II 12 13

Fig. 10.—Chart of a Case of Pneumonia, with Crisis on
THE Eighth Day.

chlorides are much diminished and may be absent, and there
is not unfrequently a small quantity of albumen. The patient
often retains his consciousness entirely, or may wander a little
at night.

The general condition of the patient continues very much
the same for some days, or more often there is an increase in
the severity of the symptoms. Tlie pulse and respiration are
quicker, the temperature continues higher, the tongue becomes
di-ier and bro^vnier, and the tendency to delirium at night more
decided. The physical signs are generally observed to alter from
day to day, indicating the spread of the consolidating process,
so that crepitation and bronchial breathing extend higher and
higher up the chest, until the apex is involved, and the physical
signs may be apparent in front under the clavicle.
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Later Sfrrf^en.—One cannot distinguish, clinically, the stage of
gray from that of red hepatization. Tlie stage of resolution can
be recognized by many indications.
When the illness is apparently at its worst, improvement takes

place, in many cases (juite suddenly. On the sixth, seventh, or
eighth day, in a large proportion of cases, the temperature, the
pulse, and respiration fall, in the course of twelve or eighteen
hours, neai'ly to their normal limits, the tongue becomes moist,
and the patient feels himself in all respects better. This crinis

may be accompanied with profuse sweating, or with diarrhoja.
In more than half the cases the fever ends more gradually.
The i)ulse and respiration then become nearly normal, the

I)hysical signs quickly or more slowly clear up, the bronchial
breathing becomes fainter, and the dulness less marked. In this

stage there is often heard a well-mai'ked crepitation, louder,
coarser, and moister than the early pneumonic soimd ; it is

called 1-edu.v crejntation. The sputum also changes, losing its cha-
racteristic tinge, becoming yellowish or greenish, muco-purulent,
and at the same time less \ascid.

In fatal cases, death occurs from failure of the heart, or from
ojdema of the hitherto unaffected lung, or from both com-
bined. All the symptoms are aggravated—the respirations are

increased in frecjuency ; the pulse is quick, small, and feeble
;

the face becomes cyanosed ; the tongue is dry, brown, and
cracked ; delirium is more or less continuous, and muttering
and coma gradually supervene. On auscultation, loud, coarse

rales are heard on both sides of the chest. As the patient

becomes feebler, the temperature falls, the skin becomes cold,

and is bathed in profuse perspiration. Death commonly takes

place during the height of the illness, between the fifth and the

tenth days. Occasionally, however, a pneumonia runs a fatal

course in two or three days.

Pathology.—An increasing amount of evidence is in favour of

pneumonia being a specific disease, and not a mere local inflam-

mation. This depends upon : (1) the character of the illness, the

temperatm-e often running a definite course, terminating by crisis,

while the local signs may continue a few days longer, with but

little alteration
; {2) the occurrence of epidemics of pneumonia,

the disease attacking in quick succession several members of one

family, or of a village, or other community; the presence

of an organism m the sputum and lung {Diplococcus pneumoiiise).

Diagnosis.—In the early stages of rigor and high fever,

pneumonia may be indistinguishable from other acute illnesses,

such as tyi^hoid, scarlatina, or small-pox. Frequently the pain or

distress in one side of the chest will indicate acute disease there,

and some modification of the breath-sounds at one spot, followed

by dulness, bronchial breathing, and bronchophony, will show

the nature of the illness. But the pain may be low m the

back, and strongly suggestive of variola. In other cases a short
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cough with expectoration of rusty sputum will occur before the

development of the physical signs. These last may, indeed, be

delayed for five or six, even ten, days, and then the diagnosis

may have to be made from the absence of rashes characteristic of

the exanthemata, from the rapidity of respiration out of propor-

tion to the pulse, from the flushed face and bright eye, from the

characteristic sputum, or from the presence of herpes about the

mouth, an uncertain guide.

When physical signs appear, it has to be determined
whether pneumonia or pleuritic effusion is present, or a combina-
tion of both. The diagnosis of these two conditions from one
another "svill be dealt with under Pleurisy ; it will be sufficient to

say here that pleuritic effusion, though often accompanied by
bronchial breathing, causes more absolute dulness than pneu-
monia, and weakens or abolishes tactile vibration. When they
co-exist, the pneumonia is often masked by the physical signs of

the pleuritic effusion Aviiich lies over it, whereas the pneumonia
may be signalized by the rusty sputum, and the constitutional
symptoms, which are cojnmonly more pronounced that those of

pleurisy. It must be remembered that pneumonia very rarely-
goes on to a chronic condition, and if physical signs supposed to

be due to it persist for weeks with continued p3a"exia, the presence
of pleuritic effusion, serous or purulent, is highly probable.
Prognosis.—The mortality of pneumonia, as given by the

"Collective Investigation Record," is 18 per cent, in 1,065 cases.
The same Record shows that the disease is more fatal to the
intemperate, and to those who have been insufficiently fed.
Apart from these considerations, it is difficult at the onset of a
case to say what the termination will be. Early or violent
delirium, failing pulse, cyanosis, the rapid implication of the
whole of one lung, the .spread of the disease to, or the occurrence
of cedema in, the other lung, are all symptoms of bad augury.
As already stated, recovery from acute pneumonia is generally
complete, and only rarely does a chronic pneumonia directly
supervene upon it.

Treatment.—The patient of necessity takes to his bed, and
generally in the height of the disease requires to be supported in
a semi-recumbent position by means of pillows or bed-rest. The
diet should consist of milk and beef-tea, or mutton broth ad-
ministered in small quantities, freciuently. It is almost certain
that no drug has any direct influence upon the inflammatory
process, and the idea of cutting short the disease, which formerly
prompted the use of venesection, mercury, antimony, and more
recently the employment of aconite, is now practically abandoned.
In early stages the bowels should be opened, and a free action of
the skin should be encouraged by the use of acetate or citrate of
ammonium, Avith small doses of antimony or Dover's powders.
This last will relieve the pleuritic pain, or opium may be more
frequently given in small doses with the saline. Linseed meal
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poultices applied over the affected side of the chest, and chanj?ed
every two hours, often give great rehef

;
they may be sprinkled

with mustard, or hot flannels wrung out of turpentine may be
applied until they produce decided reddening of the skin, but it is

doul)tful how much value this form of counter-irritation has.

On the othei- hand, there is an increasing amount of testimony in

favour of ice-applications (ice-bags, or pieces of ice between
layers of flannel), which relieve the sense of tension, and tend to

reduce temperature. In mild cases this may be all that is

recpired, but in the severer cases delirium and increasing
prostration will have to be met. For the former chloral and
potassium bromide may be employed ; but chloral must be given
with caution where there is much dyspnoea, from its depressing
effect upon the heart and respiration. For the same reason,

morphia must be sparingly used in the later stages. Stimulants
are probably our most important aids under the circumstances,

since the delu'itmi commonly coincides with a quick feeble pulse,

and other evidences of cardiac failure. Brandy may then be given
to the extent of 4, 6, or 8 ounces daily ; carbonate of ammonium
in doses of 8 or 7 gi'ains every three or four hours, and digitalis

in small doses may be added to give power to the heart. Once
the crisis is past, and the temperature has fallen to the normal,

the treatment requires simply to be directed to the strengthening

of the patient by the administration of quinine and other tonics

;

since the sequelte of acute pneumonia are few and infrequent.

Broncho-Pneumonia.

{Catarrhal Pneumonia. Lobular Pneuvionia.)

etiology.—This form of pneumonia occurs most often in

children under five years of age as a result of bronchitis. It is

thus a frequent complication of measles and whooping-cough
;

but also occurs after other infectious diseases (diphtheria, scarlet

fever). Children habitually breathing an impure air are thought

to be nuirc liable to broncho-pneumonia, and it is probable that

rickets, by weakening the thoracic movements, also predisi)oses

to it.
' Lobular pneumonia occurs in adults from inhalation of

foreign i)articles into the hmg, and as a part of septic processes—

e.g., pya>mia.
Morbid Anatomy.—In broncho-pneumonia the consolidatum

is scattered throughout the lung in the form of nodules, mostly

separate, but sometimes aggregated closely together, so as to

form larger masses, but even then still to be distinguished

by the eye from each other. On section they are seen as

patches, more or less roimded in form, about the size of a pea,

reddish-brown, gray, or grayish-yellow, with a less marked

granular appearance than in ordinary pneumonia, slightly raised

above the surface, solid to the touch, yet soft, friable, and yield-

ing some corpuscular fluid on squeezing. Under the microscope,
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the contents of the alveoli are seen to be "mostly large cells, of

an epithelial type, the result of prohferation of the cells lining

the alveoli ; but inflammatory products from the liner tubes can
also be recognized, which have been sucked into the alveoli by
the inspiratory efforts. Patches of collapsed lung often accom-
pany the consolidation ; and where the patches of consolidation

reach the surface, they generally give rise to some pleurisy.

Symptoms and Course.—The symptoms and physical sigiis

of broncho-pneumonia are often somewhat uncertain. If the child

has already a cough, with rhonchi and rales over the chest, from
the prececUng bronchitis, the implication of the alveoli may be
indicated by a rise of temperature to 102° or 103°, by the cough
becoming short, ch-y, and painful, and by the moist rales becoming
more abundant, and taking on a consonating character. WTien a
sufficient number of consolidated lobules are aggregated together,
patches of dulness, with bronchial breathing, and bronchophony,
are found ; but sometimes the chest remains resonant, and the
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Fig. 11.—Chart of a Case of Beoncho-Pnetjmonia.

breath-sounds are only marked by the rhonchi and rales. Young
children swallow their sputum, but in those who can be got to
expectorate, it consists of mucus with or without streaks of blood.
Exceptionally, there may be free hiemoptysis.
The course of the disease is by no means so definite as in the

other form of pneumonia. It may end in a week, but often goes
on for three or four weeks, or even more. The temperatm-e is gene-
rally remittent, or even interinittent, with extensive oscillations
of 3, 4, or 5 degrees between morning and evening (see Fig. 11).
The breathing is rapid, often shallow, with depression of the lower
intercostal spaces. There is much cough, the face is flushed-
or in severer cases pale and livid. The pulse is quick and small'
Delii-ium is often present. The physical signs frequently alter in
the course of the illness, indicating the clearing up of disease at
one part, and fresh outbreaks in others ; and the disease often
attacks both lungs. Recovery is mostly gradual, and not sudden
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as in croupous pneumonia. In fatal cases convulsions may pre-
cede death.

^

Diagnosis. — Broncho-pneumonia may be confounded in its
early stages with other acute illnesses, characterized by high
fever, such as typhoid fever; and the liability of children to
marked cerebral symptoms, from any acute illness, may lead to
a diagnosis of meningitis. The preceding bronchitis, and the
greater predominance of the chest symptoms, may help to a
diagnosis

; but an opinion may have to be suspended for a few
days. Long-continued broncho-pneumonia may give rise to a
suspicion of tuberculosis, in which high fever, universally scattered
rales, lividity, and cough are prominent symptoms.
Prognosis.—This must depend upon the general progress of

the symptoms. Cases that are apparently desperate often
recover, and a fatal prognosis must be given with some caution.
Treatment.—The treatment may be conducted on the same

general principles as in the case of ordinary pneumonia. A
jacket-poultice may be applied all round the chest, and the
steam-kettle may be used, as in capillary bronchitis. But here
again very good results have been obtained with ice-applications
to the chest, even in quite young childi-en. Expectorants (of
which carbonate of ammonium and ipecacuanha are most often
used) should be given frequently, and severe cases generally
require stimulants to be administered rather freely. The caution
with regard to opium must, of course, be carefully remembered
in the case of young childi-en.

Chbonic Pneumonia.

(Cirrhosis of the Lung.)

etiology.—This form of lung disease is comparatively rare

;

the great majority of chronic inflammations of the lung-tissue
being associated Avith tubercle, and included \mder the term
phthisis. The cases in which chronic pneumonia is independent
of tubercle, and to which the names chronic pneumonia and
cirrhosis of the Imig are given, have arisen only in a few
instances from a preceding acute croupous pneumonia ; but
catarrhal pneumonia has been a more frequent antecedent.

Ordinary bronchitis, the irritation of the bronchial tubes by the
inhalation of solid isarticles of coal dust, stone dust, &c., and
chronic dry pleurisy, appear to be the causes in other instances.

Morbid Anatomy.—The characteristic feature of the lung
affected with clu'onic pneumonia is the excessive development
of fibrous tissue in its substancei At first the lung is traversed

with bands of fibrous tissue, arising in the interlobular septa;

in late stages, the whole hmg may be converted into a dense

mass of fibrous tissue, of various shades of gray from the

presence of black pigment, tough in consistence, and creaking

under the knife. With the growth of the fibrous tissue con-



PNEUMONIA. 399

traction takes place, and the lung may be reduced to two-thirds

or half its natural size ; and excavations commonly take place,

partly from dilatation of bronchial tubes, and partly from
ulcerative processes in the lung substance. Nearly all cases are

accompanied by a chronic pleurisy, and the lung is fixed to the

chest by a thick fibrous layer. The contraction of lung leads to

displacement of organs, and, as usually only one side is affected,

the mediastinum is pulled in that direction. Consequently,

the heart beats to the right of the sternum with right side

disease, and under the nipple, or higher still, in left side disease.

At first the compensatory action of the healthy lung suffices to

maintain efficient oxygenation of the blood, but in time the right

side of the heart becomes dilated, and cyanosis and dropsy
ensue.

Symptoms and Course.—The disease is essentially chi'onic,

and patients in whom it is recognized have generally complained
for some months or years. They are short of breath, and have
cough or expectoration ; these vary with the extent of the cavi-

ties in the lungs ; and in cases of large cavities, or much dilated

tubes, the cough may be paroxysmal, with abundant and perhaps
foetid expectoration. The patient is often thin, but may be well-

nourished, and is at any rate free from the fever, night-sweat-
ing, and general constitutional disturbance observed in tubercular
phthisis. Iltemoptysis is, however, often ijresent. Some of the
local conditions have been already indicated. The disease is

generally unilateral, the corresj^onding side of the chest is re-
tracted, the shoulder depressed, and the angle of the scapula tilted

outwards ; the impulse of the heart is shifted to the affected
side, and the healthy side of the chest is hyper-resonant. The
affected side expands but little ; it is dull on percussion ; the
respiratory sounds are feeble or distant ; and if large cavities or
much dilated tubes are present, the breathing may be hollow
or tubular, with metallic or bubbling rales. Such cavities are
more often situate about the middle level of the limg, than at
the summit, as in phthisis. Tactile vocal fremitus is commonly
diminished.
Diagnosis.—The condition has to be distinguished from ordi-

nary phthisis, from chronic plem-isy with effusion, and from
malignant growth in the chest. From phthisis the absence of
fever and constitutional disturbance is the chief distinguishing
feature

;
moreover, the disease is mostly rigidly unilateral, whereas

phthisis rarely reaches an advanced stage in one lung without
affecting the other. Pleuritic effusion of old standing with re-
tracted chest may closely resemble the fibroid lung, and explora-
tion with a needle may be required to clear up the diagnosis.
Plem-itic fluid, whether simple or purulent, will be generally
accompanied by feverishness, and, on the other hand, crepitation
and rales will be much in favour of chronic pneumonia. Maliq-.
nant disease may be excluded, according to Sir Andi-ew Clark, if.
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amoiif? Other things, there be no cachectic appearance, no irregular
retraction of tlie cliest, no pains or signs of pressure with exten-
sive consolidation, and no extension of dulness beyond the nonnal
limits of tlic lungs.

Prognosis is ultimately bad, but the course may be very slow,
extending over ten or fifteen years. Death may take place from
failure of the right heart, or from the gi-adually increasing
exhaustion which follows profuse discharge.
Treatment.—The patient should be placed under the best po.s-

sible climatic and hygienic conditions. He should have bracing
air in the summer, but a warm climate in the winter ; avoid ex-
po.sure to chills at all times

; and have nourishing diet, and tonics,
such as qumine, iron, and cod-liver oil. Cough or expectoration,
and other symptoms, should be treated as they arise, in the
same manner as directed under Phthisis and Bronchiectasis.

GANGRENE OF THE LUNG.

This is a comparatively rare disorder, which may arise, however,
under a variety of cu'cumstances. It is one of the terminations
of acute croupous pneumonia, and occurs sometimes in phthisis

;

it may result from the invasion of the lung by contiguous diseases
like cancer of the oesophagus, abscesses and suppurating hydatid
cysts, and from the pressure of aneurysm on the root of the
lung; as a result of foreign bodies lodged in the bronchus, and
from the presence of secretions retained in dilated tubes ; from
the inhalation into the lung of particles from septic diseases in

the mouth, throat, or larynx, such as cancer of the tongue or

larynx, sloughing of the tonsils, and diphtheria; from particles

of food drawn into the lung by accident, or during vomiting,
especially in those who are drunk, insane, comatose, or suffer-

ing from laryngeal paralysis. Gangrene of the lung is also

sometimes caused by septic particles brought to it by the blood-

vessels, as in various pysemic processes, after otitis, bed-sores,

puerperal disorders, &c. Practically all of these causes are fre-

quently in operation, without causing gangi-ene ; this is more
likely to occur under the influence of certain predisposing con-

ditions, namely, marasmus, old age, intemperance, and diabetes.

The immediate factor in the production of gangrene appears to be

either the intensity of the inflammation, as in pneumonia; or pres-

sure on the vessels, as in aneurysm or cancer at the root of the

lung ; or the presence of septic organisms ; and the possibility of

their entrance can be seen in the greater nmnber of the instances

above enumerated.
Morbid Anatomy.—The affected portion of lung is of a dirty,

greenish-brown, or black colour, soft, readily breaking down, or

even diffluent ; and often giving off an offensive odoiu*. It is gene-
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rally surrounded by consolidated pneumonic tissue, into which it

may gradually pass, or from which it may be more or less sharply

marked off by a line of demarcation ; the former is, accorcUng to

Dr. Fagge, only an earlier stage of the latter, but previous

writers have mostly described them as two separate forms, diffuse

and circumscribed. The gangrenous tissue may break down, and

be expectorated, so as to leaA^e a cavity with ragged, shreddy

walls ; and occasionally such a cavity opens into the pleurfil

cavity causing a pyo-pneumothorax.
Symptoms.—These are, as a rule, preceded by the symptoms

of the disease to which the gangrene is secondary, but in some
cases they exist alone. Foetid expectoration and foetid odour of the

breath are the most prominent. The latter is very penetrating,

it is carried to a gi-eat distance, and makes it almost impossible

for other persons to live in the same room with the patient. The
sputum is dirty gray, or greenish-brown, or black, from altered

blood; and either fragments of gangrenous lung-tissue are found,

or the microscope detects the typical elastic fibres. Occasionally

haemoptysis takes place. Cough, pain in the side, and irregular,

and mostly intermittent, pyrexia are also present. The physical
signs are those of consolidation and cavity proportionate to the
extent of lung diseased, viz., dulness, bronchial or cavernous
breathing, bronchophony, and medium or coarse rSles ; but their

value must depend a good deal on the preceding disease, if any.
Tlie onset of gangi'ene may be soon followed by prostration, with
quick small pulse, dry tongue, and death at no great distance of

time. Some cases, however, last for months or years with much
variation in the intensity of the symptoms, but without escaping
a fatal termination. And in a few cases, Avith probably a very
small patch of gangrene, recovery actually takes place.
Treatment.—This is similar to that of foetid bronchitis.

Antiseptic inhalations (creasote, carbolic acid, eucalyptus oil,

thymol) or the antiseptic respirator should be frequently used.
The strength .should be supported by quinine, cinchona, iron,
ammonia, good food, and sufficient stimulants. A gangi'enous
cavity may sometimes be amenable to the sm-gical treatment of
antiseptic incision and di'ainage.

PHTHISIS.

{Pulmonary Tuberculosis. Consumption.)

;The term phthisis, from ^Bla, I waste, has been at different
times used as meaning the destructive change which occurs in
the lung, or the general condition of emaciation and malnutri-
tion which the body suffers; and the e(iuivalent word "con-
sumption " has the same amluguity. On the whole, it is perhaps
more often used in the latter sense—that is, as applied to the
body generally. Kecent researches on the bacillus of tubercle

26
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tend strongly to the view of the unity of phthisis—that is, to the
belief that all forms of destruction of the lung commonly known
as phthisis are due to tlie invasion of this bacillus, and are
tubercular in nature. Tlie essence of the disease is the forma-
tion of tubercles as the result of the irritation of the liacilli,
the occurrence of pneumonic processes in connexion with the
tubercles, the consolidation of portions of the lung, the subse-
quent breaking-down of tubercular and pneumonic areas into
cavities, suppuration and cUscharge of dehris of lung-tissue by
expectoration, and general constitutional disturbance of varying
severity. The majority of the comphcations and associated lesions
can be explained by the spread of the process in the lungs, or
by the coexistence of similar tubercular lesions in other organs.
Morbid Anatomy.—The nature and structure of tubercle

have been already described (p. 117). They occur in a most
typical way in the lungs, with then- adenoid structure, giant-
cells, and bacilli, and their tendency to caseate and break down.
They develope first in the interstitial tissues, especially in the
alveolar wall, in the peribronchial, the perivascular, and sub-
pleural tissues. From the alveolar Avail they invade the air-
vesicle, and may seem afterwards to be situate in it ; and the
tubercle situate in the wall of the small bronchi will project
into and narrow its calibre. This simple growth of tubercle
constitutes the first stage of phthisis.

After a time the tubercles are succeeded by pneumonic pro-
cesses, of both catarrhal and croupous kind, by which small
areas of consolidation are produced, which may be more or less

intermixed with masses of tubercles noAV becoming altered by
caseation from the gray to the yellow variety. This is the
second stage, or stage of consolidation.

The third stage is that of excavation, or the formation of
cavities or vomicee. It arises by the breaking-down and disin-

tegi'ation of cheesy tubercles, and of pneumonic lung. a
mixed process of caseation and suppuration the cavities become
larger and larger

;
adjacent cavities run into one another, and

ultimately the lung may be extensively hollowed out. In their

earlier stages the walls are often formed of caseous deposit
;

but in old vomicfe they are quite smooth, like mucous membrane.
They are often traversed by bands, or trabeculte, which contain
pulmonary vessels which have resisted the destructive process:

whereas the bronchi are generally ulcerated in proportion as the

cavities enlarge, and into each cavity one or more bronchi open,

.often by an aperture much narrower than the calibre of the tube
above. The contents of vomica} are caseous matter, dMris of lung
tissue, and pus. The latter predominates in the older cavities

;

the quantity is very variable, and it may be so small, under
certain circumstances, that no expectoration takes place for con-

siderable i^eriods. It is only rarely that decided putrefaction

takes place in phthisical cavities.
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But in the majority of cases this process of destruction does

not have full play. The inflammatory changes present varying

degrees of activity in different cases ; and the mischief may he

stopped for long periods one or more times in its course, or may
even become abortive at an early date, and go no farther. The
development of fibroiu^, connective or cicatricial tissue is the im-

portant agent here. It is rarely absent in any but the acutest

cases, and in the chronic cases it forms a large proportion of the

remaining tissue of the diseased lung. In the consolidated lung

there arc numerous l)ands running in the course of the inter-

lobular septa, surrounding the bronchi, the blood-vessels, and tlic

cavities, and forming a dense layer under the visceral plem-a.

The fibrous tissue is fre(iuently deeply pigmented, and is mixed
here and there with caseous masses. By its contraction it tends

to diminish the size of the cavities, and opposes some resistance

to destructive processes ; and in some favourable cases a small

deposit of tubercle may be ultimately converted entirely mto a

mass of pigmented filu'ous tissue, whicli, indeed, replaces a
similar amount of healthy lung, but is otherwise harmless. In

such cicatrices it is not uncominon to find calcareous particles,

from the deposit of lime salts in the caseous material. Another
change accompanying such a cicatrix is a local emphysema, which
has been called comjwnsatoi-y emphysema, since it serves to fill the
space left by the contracted portion of the lung.

AVhen the process is advanced the pleura seldom escapes. The
formation of tubercle in the pleura is not common ; but inflam-

mation of the membrane is the result of the extension of pul-

monary change, whether of consolidation or excavation, to tlie

surface. The pleurisy is often chronic, or subacute ; if acute, the
area invaded at one time is but small. The final result is the
formation of a thick layer of membrane over the affected portion
of lung, commonly uniting the organ firmly to the chest wall.

This adhesion of the lung has an important protective influence,

for, if the process of excavation advances to the surface at a point
which is not adherent, the vomica may ulcerate through, and
discharge its contents into the pleural cavity, leading, on the one
hand, to an acute pleurisy, generally of the purulent variety

—

empyema, or pyothorax; and on the other, to the entrance of au'

into the pleural sac

—

pneumothorax.
Another important result of the destruction of tissue is

hsemorrhaye : in eai'lier stages this follows from congestion
simply ; in later stages the vessel walls are directly invaded by
tubercle, and hence may be eroded ; or the vessel wall, weakened
by tubercle, dilates so as to form an aneurysm, which may reach
the size of a pea or bean, and ultimately give way at its thinnest
part.

Situation of the Lesions.—As already indicated, the above
changes follow one another with very variable rapidity, and
the spread of the disease through the lung is equally iri'cgular
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as to absolute time. But the situation of the lesions, and the
order of their invasion, are subject to some very constant rules.
The first deposit of tubercle takes i)lace at the apex of the

upper lobe; and fresh deposits occur at intervals of weeks,
montlis, or years, lower and lower down. By the time that
tubercle forms at the lower levels, the first lesion may have
reached the second staj?e of consolidation; and later on, when
tubercle is being deposited towards the base, the middle part of
the lung will have got into the second stage, and the apex into
the stage of excavation.

Tlius one lung may, and frequently does, present all three
stages—the apex with cavities; below this, consolidation, with
fibrous tissue, pneumonic patches, and caseous tubercle ; below
this, mostly scattered gray tubercles, with perhaps some congested
limg tissue

;
and below this, finally, some quite healthy limg.

Again, the progress of the disease, while unequal in any one
lung, is unequal in the organs on the two sides. As a rule, before
a patient dies of phthisis, both lungs are affected, but rarely to the
same extent ; a large area is commonly involved on one side,
before the other is attacked; and so in an advanced ca.se it is

common to find the most extensive disease at one apex, and the
most healthy lung, or the only healthy lung, at the opposite base.
The law of the extension of lesions from apex to base may be
fiu'ther supplemented by the rule that the apex of the loAver lobe
is often invaded soon after the apex of the upper lobe, and before
the lower i)art of the upper lol)e

; and in testing the truth of this
observation clinically, it must be remembered that the loAver

lobe occupies the greater part of the back of the chest, reaching
as high as the third dorsal spine, or the spine of the scapula, and
that the greater part of the front of the chest corresponds to the
upper lobe. Dr. Kingston Fowler has further defined the points
at which invasion first occurs as follows :—In the upper lobe the
disease begins at a point an inch to an inch and a half below tlie

top of the lung, and rather nearer to the j)osterior and external
borders; from this point the disease often extends downwards, by
fresh scattered deposits along the anterior aspect of the upper
lobe, about three-quarters of an inch from its margin. A less com-
mon situation for the first deposit corresponds on the cbest wall
witii the first and second interspaces below the outer third of the

clavicle ; and from this point the lesions extend downwards and
backwards. In the lower lobe the usual seat of invasion is about
an inch to an inch and a half below the upper and posterior ex-
tremity, and about the same distance from its posterior border

;

and extension takes place backwards towards the posterior border
of the lung, and laterally along the line of the interlobar septum,
which position, Dr. Fowler points out, corresponds on the chest to

the verteliral border of the scapula when the hand of tliat side is

hooked over the opposite shoulder,

Changes in other Organs.—Phthisis of any duration is
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commonly associated witli lesions of other organs, some of which

are of a tubercular natm-e, others of a degenerative kmd, but

clearly the result of the tubercular diathesis or influence. The

most constant are

—

Tubercular disease of the larynx

;

Tubercular disease of the intestines
;

Fatty degeneration of the liver
;

Lardaceous disease of the Uver, spleen, kidneys, and intestine.

For a description of these the reader is referred to the sections

dealing with the organs concerned.

At any time, also,' in the course of a phthisis infection of other

organs with tubercle may take place, forming an acute general, or

miliary, tuberculosis. In this case the healthy remainder of the

lungs, the liver, spleen, kidneys, the cerebral and spinal meninges,

and perhaps other parts, are invaded with gray tubercles ; and

death soon follows, either from tubercular meningitis or, if the

meninges are spared, from implication of the lungs, or exhaustion

(p. 119). Most of the other tubercular lesions in the body, and
many suppm'ative lesions, are from time to time associated with
phthisis, sometimes preceding, sometimes following, the deposit

in the lungs : such as tubercular disease of the bones, tubercular

pyelitis, tubercular peritonitis, scrofulodermia, anal fistulse, sub-

cutaneous abscesses, &c.

etiology.—If we accept the liacillary origin of phthisis, we
must suppose that in a community where i)hlhisis is prevalent

every one is brouglit into contact, from time to time, with tlie

bacillus; but that tubei'cle only devclopes wlien tlie liacillus meets
with a condition of the tissues favourable to its growth. The
question of setiology resolves itself into the methods of introthic-

tion of the bacillus into the body, and the conditions which will

secure its persistence and multiplication. At present the facts

bearing upon the latter half of the question have much greater
importance. Nothing seems to be better established than the
truth of the hereditai'y transmission of phthisis. The disease
constantly occurs in the offspring of a phthisical parent ; and if

both parents are phthisical, or if one has the disease, and the other
comes of phthisical stock, the tendency on the part of the children
is still gi'eater. But it is a tendency only : the cliild is not born
with phthisis or any tubercular lesion ; but the invasion of tubercle
may be successful at any time of life from two or three months to
forty or fifty years. As a rule, however, the disease commences
before the age of twenty-five, and commonly rather sooner in
males than in females.

With this may be mentioned the subject of a tubercular
"diathesis," or the tendency to suffer from tubercular lesions,
pulmonary or otherwise, which is believed to be revealed by
certain characteristics of physical gi-owth and mental capacity.
Two types have been described. In one the subjects are tall,

with straight limbs, regular and even beautiful features, dark
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hair, long eyelashes, thin skin, pearly conjunctivae, much activity
of mind and body, but without staying power ; the other
is recognized by a stunted growth, coarse features, tliick lips,

thick skin, fair hair, slowness of tliouglit and action, and a
tendency to enlargement of glands and to eczematous eruptions.
Such types, no doubt, can be seen, and must be inherited more
or less ; but it is a question whether some of the characteristics
are not rather of racial origin; and certainly numbers of
phthisical individuals are of quite indifferent build, who could
not be classed with either one type or the other. It is the iirst or
dark type that has usually been regarded as likely to sutler from
phthisis, but many of its characters are indicative rather of a
general delicacy of tissue, which would be little resistant to the
Invasion of the bacillus.

A predisposition to i)hthisis may be acquired by any circum-
stance, or combination of cu'cumstances, which seriously lowers
the Aitality of the body, whether this be a deficient supply of
food and fresh air, or prolonged debilitating illnesses, or special
toxic influences. The most frequent of these are—(1) overcrowd-
ing, and deficient ventilation, working in close rooms in the fumes
of gas, &c.

; (2) deficient supply of food, which frequently co-

operates with the first cause, as well as the next
; (.3) exhausting

work, in association with the preceding
; (4) frequent child-

bearing in women, and the exhausting drain of lact-ation
; (.5)

exposure to wet and damp : Dr. Buchanan showed that amongst
communities living on damp and imperfectly drained soils

there was an undue proportion of deaths from phthisis and lung
diseases

; (6) enteric fever
; (7) excessive indulgence in alcoholic

drink
; (8) diabetes mellitus

; (9) syphilitic cachexia.

Local lesions situated in the lungs themselves may prepare
the soil for the growth of tubercle. It is a common belief-

that repeated catarrhs, or even one neglected catarrh, will cause;

phthisis ; and though there is little doubt that often the cough,

wliich is the first indication of tubercular dejjosit, is mistaken
for an independent catarrh, a prolonged catarrhal bronchitis may
lower the resistance of the lung, and so lead, with other favom--

ing circumstances, to tubercular deposit. This is especially the

case with the pulmonary inflammations following measles and
whooping-cough. Probably a croupous pneumonia may some-
times act m the same way. I may here mention the lung dis-

eases—anthracosis, siderosis, silicosis—which occur in those who
work in manufactories, of which the air is laden with the dust

of coal, metal, stone, cotton-fibre, fluff, &c. This has been

regarded as a form of chronic pneumonia, but Dr. Fagge brings

forward evidence—in the inequality of the disease on the two

sides, the spread of the lesions from apex to base, and the.

occurrence of nodules, which are no doubt tubercles—to prove

that the disease is really a phtliisis of chronic nature in persons

mostly of middle age.
'
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The predisposing cause may be mechanical ii-ritation, or, as

Dr. Fagge suggests, some general condition, such as deficient

ventilation, in the crowded galleries and workshops where the

men are engaged.
Lastly, pulmonary tubercle may arise as a secondary result or

any tubercular lesion in the body, such as those mentioned on

p. 405.

Contagion of Phthisis.—That phthisis can be du'cctly con-

veyed from man to man is not a view much favoured in England,

though it is held by the people of some other countries. Against

it i.s"^ the experience of the Brompton Hospital for Consump-

tion, the resident medical officers and nurses of which institution

seem to have been renuxrkably exempt from the subsequent

development of phthisis. But the Collective Investigation" Com-
mittee received a small number of reports of cases in which

there were strong grounds for believing that the disease had
been transmitted from husband to wife, or had passed between
brothers and .sisters, or others living together. In any case, it

would seem that close or frequent contact between the diseased

and the healthy recipient, and a definite susceptibility on the part

of the latter, are required.

Clinical History.—The symptoms which characterize phthisis

are the following :—Cough, dyspnoea, expectoration (mostly puru-
lent); emaciation, hectic fever, and often hfemopty.sis.

The commencement is variable. Many cases begin with cough
and expectoi'ation of muco-pus or pus, for which no cause can be
given, or which is referred to some chill or exjiosure. Other
cases begin with h£emoptysis or spitting of blood, The patient
may have been apparently in good health, when, sometimes after

an effort, but quite as often when still, or walking or doing
something which involves no strain, a tickling is felt in the
throat, the patient coughs, and is surprised and alarmed to find

that what he spits is blood. Thereupon he may expectorate a
few drachms or an ounce, or even half a pint. This may remain
as the only symptom, and an examination of the chest may reveal
nothing. But after a time, with or without a fresh loss of blood,
cough and expectoration sujiervene, and the case developes like
others. In a small number of cases the first apparent departure
from health is an acute pneumonic process in one upper lobe,
which only partially clears up, while cough and expectoration
persist, and the case takes on all the features of a phthisis.
Lastly, in some cases indigestion, with loss of appetite, frequent
vomiting, and emaciation are prominent .symptoms for some time
before the special indications of a chest lesion are apparent.
When the disease is once definitely present, it runs its coui'se

with different degrees of rapidity: it may be fatal in three or
four months, or it may last twelve or fifteen years before finally
killing the patient: and in this time its progress will be very
unequal, often quiescent for months or a year or two, and then
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making great strides, with hajmoptysis or much fever. While
the more rapid cases are fatal chielly by the extent of lung in-
volved, the cases of longer duration threaten life by a number
of complications, some of which are lesions of the lung itself
such as hismoptysis, pneumothorax, empyema, and bronchitis

|

others involve distant oi'gans, such as tubercular meningitis,'
ulceration of the intestines and diarrhoea, nephritis, and lar-
daceous disease of the viscera.
But the course of phthisis is not always to a fatal termination,

as is shown by both clinical and pathological obsei-vation. Early
eases, placed under favourable conditions of climate and hygiene,
may completely regain their health ; and a haemoptysis, similarly
treated, may never recur. The pathological evidence is that in
persons killed by accident, or dying of disease unconnected with
the lung, it is not uncommon to find cicatricial and pigmented
patches, with perhaps cretaceous deposits, in the apices, which
can only be regarded as the remains of former tubercles.
Local Symptoms.—These will now be described somewhat

more in detail.

Couffh.—This is a very constant symptom, and generally,
though not always, present as long as the disease is in any degree
active. It is mostly easy at first, sometimes not much more than a
clearing of the throat ; it becomes harder and more painful in the
later stages ; and Avith extensive cavities it occurs in prolonged
attacks, painful to the patient, distressing to those about him,
and lasting perhaps more than a minute, until at length some
sputum is brought up. With laryngeal complication the cough
acquires a hoarse or husky quality.

Rvjjectoratmi.—In the early stages this is not different from the
sputum of bronchitis—that is, it is either simply mucous, or it is

muco-purulent ; and this is accounted for by the bronchitic pro-
cesses that frequently accompany i)hthisis.. But sometimes com-
paratively early, and always in later stages, the sputum becomes
purulent, of green or greenish-yellow colour, opaque, and quite free

from air-bubbles. If it is very fluid the individual sputa may run
together and lose their separate form ; but the sputa of jDhthisis

often keep separate long after expectoration, and, from the round,

flat shape that they assume in the sjiutum-vessel, they are called

nummular, or coin-shaped. This is no doubt due to the accumula-
tion of the secretion in cavities in the lungs, and hence it con-

stantly occurs in phthisis, but may also be present in cases

where the cavities are produced by dilated bronchi (bronchi-

ectasis). Wliat especially distinguishes the sputum of phthisis

from that of other pulmonary diseases is tlie presence of blood,

of elastic fibres, and of the tubercle bacillus.

Hsemoptysis.—It has already been mentioned that haemoptysis

may be the first sign of phthisis. The blood is generally bright

red and frothy ; it is expectorated in variable quantities, and, as a

rule, for some hours or days the patient continues to spit pellets
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of blood which have a darker and darker coloui", become

gradually less frequent, and then cease entirely. There may at

tliis time be no other sputum. In later stages, when the

disease is well established, the nmco-purulent or purulent

sputum is often streaked or stained with blood. A few streaks

on the sputum may proceed from small vessels in the bronchial

mucous membrane, but }nore characteristic of plithisis is the

intimate mixture of bright blood with the sputum, or the dis-

cliarge of pellets of coagulated blood frequently during the day.

From time to time may occur more abimdant liajmorrhages, like

tliose first described, in which the blood comes up apart fi'om

the ordinary secretion; and if a large vessel is ulcerated, or, what
is more often the case, if a small aneurysm in a cavity ruptures,

several ounces or a i)int or two of blood may be discharged

within a short time, and rapidly lead to death.

Elastic Fibres from the Lumj.—If phthisical sputa be examined
with the microscope, there will be found j)us, mucus, and blood-

corpuscles, drops of myelin, pavement epithelium from the

mouth, and alveolar epithelium from the lungs. These may
all occur in the sputa from other diseases, but it is said that

alveolar ei)ithelimn does not occur in ordinary bronchitis in indi-

viduals under thirty years of age, so that its presence may some-
times alJord useful information. When the destructive stage is

reached, fragments of elastic tissue from the walls of the vesicles

are mixed up -with the expectoration
;
they may be seen with

the microscope on teazing out the little tough nodules which
are sometimes found. But the best j)lan is to boil about an
ounce of the sputum with a solution of caustic soda until the
whole is perfectly fluid. This re(]uires from twenty to thirty
minutes. The liquid is then placed in a conical glass, and the
undissolved fragments of resistant elastic fibres are allowed to

collect at the bottom, from wliich they may be removed with a
pipette for examination.

Tubercle Bacilli.—These require to be stained, and to be sub-
mitted to a microscope power of 350 to 400 diameters. There
are several methods ; the following is Ehrlich's : A microscopic
cover-glass is smeared over with a tliin layer of sputum, and
is passed two or three times through the flame of a spirit-lamp
to coagulate the albumen. It is tlien floated, with the sputum
downwards, on the staining fluid, prepared as folloAvs :—o c.c.

of anilin are added to 100 c.c. of distilled water, well shaken
and filtered : to the filtrate is added a concentrated alcoholic
solution of fuchsin, until precipitation commences. After about
tliirty minutes the cover-glass is taken off, rinsed in water,
washed in dilute nitric acid (1 to 2 or 3), and agam rinsed in
distilled water. It is then put for a minute in a one or two
per cent, aqueous solution of methylene blue, and dried and
mounted in Canada balsam. The ground is stamed blue, the
bacilli red.
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Di/spna:a.—Shortness of breath is often early noticed, and be-
comes very marked as more and more of the lung gets diseased,
and so the surface available for aeration of the blood is diminished!
Physical Signs.—These are best considered in reference to the

three different stages of phthisis, always remembering that all
these stages may be present at the same time in the same lung,
and that the process is most advanced at one or other apex.
In the Jirst stage (tubercular deposit) the physical signs may

be very slight, and vary consideralily in different cases. The eye
or the hand may detect a slight impairment of mol)iljty on the
affected side. For this purpose one hand should be laid on eithei'
chest just under the clavicle, and the relative movements should
be -watched dm-ing tranquil and during full, yet gentle, respira-
tion. Careful percussion of the apex may give only slight im-
pairment of the note as compared with the opposite side : this
may be found just beneath the clavicle, or on the clavicle, or
in the supra-clavicular fossa, or it may be behind, above the
scapula. Auscultation often gives much more certain indica-
tions, especially a diminution of the vesicular murmur, and the
presence of tine or medium moist rSles during inspiration. Some-
times there is nothing but the deiiciency of vesicular mui-mm",
but this, if associated with impaired resonance or mobility, is of
much importance. The inspu-atory murmur may be irregular,
jerky, or wavy—the so-called cog-wheel respiration ; or it may
be roughened ; or the expiratory murmur may be loud and pro-
longed, assimilating the respiration to bronchial breathing, and
this may be associated with an increase of vocal resonance. It

is, however, very important to remember that prolonged loud
expu'atory murmm" with loud vocal resonance is not uncommon
upon the right side in healtliy individuals, and especially in

females. And, as a rule, repeated examinations at short intervals

are needed before one can with coniidence state that there is

evidence of phthisis from the physical signs, although cough,

expectoration, wasting, and febrile reaction may justify the

strongest suspicions. Moist rales with deficient vesicular murmm"
are most trustworthy.

In the second stage (consolidation) the physical signs are in

many respects similar to those of the second stage of pneu-
monia. According to the extent of lung involved, there is

more or less impairment of mobility of the affected side ; and
when the progress has not been unusually rapid, there is obvious

depression of the supra-clavicular and infra-cla^'icular regions,

caused by contraction of fibrous tissue, or perhaps by the earliest

destruction of tissue, ijroducing cavities as yet too small to be

recognized by physical signs. On percussion, there is increasing

loss of resonance as the case goes on ; but the dulness is rarely so

absolute as that which occm-s over a pleural effusion ; and some-

times it has a high-pitched, boxy, or a more tympanitic character.

On auscultation, bronchial breathing of different qualities and
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pitch is heard, and the voice and cough are loudly bronchophonic.

Rales may or may not be present; they are mostly of sharp

clicking, or consonating character.

It is in the third stage (excavation), when the disease has ex-

isted some time, has seriously involved one lung, or has already

attacked the other, that one can best recognize the modifications

in the shape of the chest, which may have already commenced
in preceding stages. The chest takes on the type of extreme

expiration. It is flat, long, and narrow ; the shoulders are de-

pressed and sloping ; the lower ribs come within a short distance

of the crest of the ilium ; the upper ribs in front are wide apart,

the lower ribs are crowded together, and the costal or epigastric

angle is reduced to its smallest size. The nipple tends to lie

high in relation to the ribs—for instance, in the third space-
while the heart may strike the fifth rib, instead of the fifth

space : as if the ribs had glided down between the skin and the

viscera. In addition to this general change in the chest, there is

retraction of the upper i^art of the chest on the most affected

side, and a corresponding impairment of movement. At this

point, which we now suppose to he the seat of cavities, we find

that tlie percussion note is variable. It must be remembered that
the cavities form in lung that has first become solid. Nowj
whereas absolutely solid lung gives dulness on percussion, a
lung entirely hollowed out into one large cavity will give a
resonant note : the percussion note over jjhthisical lung varies
with the size of the cavity, its nearness to the part of tlie chest
percussed, the amount of consolidation around it, or between it

and the point struck, and the degree to which the ribs are fixed
by pleuritic adhesions. The note may, therefore, be quite dull, or
of tympanitic resonance ; more often it is dull to light percussion,
and of different degrees of boxy, or high-pitched, half-resonance
on a heavier stroke being used. If there is a large cavity in free
commimication with a bronchial tube, and the patient's mouth be
open, percussion will often elicit the cracked-pot sound, or bruit
de pot fele, which is somewhat, but not exactly, like the sound
produced by striking the two clasped and hollowed hands upon the
knee to delude children with a hope of pence. On auscultation
over cavities, one may obtain hollow bronchial, or Ciivernous or
amphoric breathing, according to the varying degree of exca-
vation and condensation around. It is only truly amphoric when
the cavity is very large indeed. The vocal resonance may be
simply increased (bronchophony), or it may be pectoriloquous as
well, the whispered voice being transmitted with unusual dis-
tinctness ; or pectoriloquy may be present alone. In extensive
cavities, Avhen the patient speaks, there is heard, in addition to
the loud vocal resonance, a kind of whispering echo of the same,-
apparently produced by reverberation from the walls of the
cavity. Bubbling rales of large size are often heard in cavities,
and- the pecuUar phenomenon known as metallic tinkling, it
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must be rcmcmlKn-cd that the auscultatory sounds may. all be
absent if, and as long as, the bronchial tube in connexion with
the cavity is blocked; and that the more distinctive signs of
cavity are probably not distinguished from the signs of con-
solidation imless the cavity has reached a large size, alwut that
of a walnut.

In cases of long standing, in which the left lung is mainly
affected, the contraction of that organ allows the heart to come
more fully into contact with the chest, and in the second left
intercostal space may be observed a pulsation, due to the conus
arteriosus of the right ventricle, while the closure of the pul-
monary valves may be felt Avith the finger, and the second sound
is unusually accentuated, or rather it is heard with gi-eater dis-
tiiu'tness than is normal.
General Symptoms. — Of these the more important are

pyi'exia, with night sweating ; loss of tlesh ; and anaemia.
Pyrexia.—From the earliest days of phthisis, fever may be i^re-

sent, but it generally bears some relation to the activity of
tubercular and pneumonic processes in the lung, so that if the
mischief becomes inactive from time to time, the fever may for

a corresponding time be absent ; but it is often present con-
tinuously for months. The temperature is commonly higher in

the evening than in the morning, and is either remittent or

intermittent in type. In the former it may be 99° to 100° in

the morning, and 102° or 103° in the evening; in the latter it

is 98-4° or even lower in the morning, and reaches 100° to 103°

in the evening. The lesser degrees of fever are often not appre-
ciated by the patient ; the higher are accompanied with the
discomfoi't and malaise common in pyrexia, and especially in the

advanced stages of the disease, with profuse sweats, and even
slight chill before the sweating. Actual rigors, however, are

exceptional, and the most common event is for the patient to

sleep more or less tranquilly in the early part of the night, so far

as the cough will let him, and to wake up in the early morning
to find himself drenched \\ath perspiration. These are the colli-

quative sweatings of older writers. Some night-sweating is not

uncommon even in early stages.

Loss of Flesh.—Emaciation is the rule in phthisis ; it may be

one of the earliest symptoms, and may give a note of Avarning,

when the cough has been thought to be a mere bronchial catarrh

:

towards the end of a chronic case the emaciation is extreme.

If, as a result of treatment at any time, the patient improves, he

commonly puts on a little flesh, or at any rate remains stationary.

Exceptionally, nutrition is maintained fairly well, even when the

physical signs show that there is a considerable or even ap-

parently active lesion.

Anemia.—The loss of nutrition is represented also in the

blood, and the patient is commonly pallid, both in the early

and late stages. But this anaemia is often masked by two other
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conditions—one is the hectic fever, which leads to a flushing of

the cheeks and hps, especially in the evening; the other is a

concUtion of cyanosis, from deficient aeration of the blood, and
this is especially seen in acute cases invohing a large area of

lung, and in chronic cases in Avhich the right heart has become
somewhat dilated.

Nervom System. — The muscular power is soon enfeebled,

and the patients lose energy, become languid and unfit for pro-

longed exertion, whether of mind or body. The mental condition

in many patients, however, is one of great hope and confidence :

even when helpless in bed they often fail to realize how ill they
are, and look for complete recovery could they but once get rid

of the cough.

Complications.—It will not be necessary to do much more
than enumerate the various complications that occur in phthisis,

as they are described in different parts of this volume under the
particular organs concerned. Many of them are due to the
formation of tubercles in other parts of the body. They are
more common in the long-standing clironic cases.

Respiratoby Organs.—Tubercular disease of the larynx {see

p. 353) is a common comj)lication of phthisis, and a considerable
proportion of chronic cases in the third stage are characterized
by the husky cough and hoarse or whispering voice of phthisical
lar3aigitis, which greatly aggravates the distress of the patient.
In exceptional cases the symptoms of laryngeal mischief precede
those of the lung lesions, but it is doubtful if the tubercle is ever
actually deposited in the larynx before it is formed in the lung

;

and the term larync/eal phthisis practically comes to mean a case
of pulmonary phthisis in which the larynx is also involved.
Very rarely indeed does this complication either directly cause
death or require tracheotomy.

Pleurisi/.—This is so common as to be almost a part of phthisis.
An old phthisical lung is usually adherent to the chest by a thick
fibrous layer, and pleuritic lymph fornas nearly always over
tubercular lesions that approach the surface. Much less fre-
(juently fluid is poured out, and an empyema is more common
than a simple serous effusion. But even with a considerable
degi-ee of phthisis there may be simple serum, and it may even
be absorbed, or lie cured by tapping.

Pneuniothora.v—This occurs in a very small proportion of cases,
but phthisis is by far the commonest cause of pneumothorax. If
the li<iuid contents of a cavity escape into the pleura, an acute
pleurisy may be set up, effusion takes place, and there will not
only be a pneumothorax, but a pyo-pneumothorax, or less often
a hydro-pneumothorax. Pneumothoi^x in these different forms
may be quickly fatal, or it may slowly disappear, or even while
persistmg may not very seriously im-rease the respiratory
difficulties of the patient. Much depends on the side affected.
If the communication occurs on the side of the most extensive
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disease, the dyspnoja may not bo nuich ao^gi-avated ; if on the
side of the healthier \img, the patient's only breathing surface
•may be at once rendered useless.

CiROULATonY System.—The heart wastes in chronic phthisis
but not to the same extent as in a fatal case of cancer. In some
more libroid forms the right ventricle may be dilated and thick-
.ened to a moderate extent.

The arterial erosions and small aneurysms of the pulmonary
artery in cavities in the lungs have bepn already mentioned.
Femoral tkrojnbosis is freciuent in the last days of patients

suffering from phthisis : it is more common on the left side.
Alimentaby System.—Parasitic stomatitis, or thrush, occurs

under the sa,me circumstances as femoral thrombosis.
Anorexia, indigestion, nausea, and vomiting are common accom

paniments of phthisis more or less dm-ing its whole course. A
capricious appetite and a distaste for fat in every form have been
noticed even before definite symptoms in the lungs. In the last
stages sickness or loathing for food is so marked, that it is one
of the chief difficulties of doctor and nm-se to get the patient to
take anything at all. The most extraordinary things are fancied
by the patient at one moment, only to be rejected directly they
are put before him.

Biarrhcea is common in late stages : it is caused, as a rule, by
tubercular ulceration of the ileum, and it may be aggi-avated by
lardaceous disease.

Peritonitis is very rarely the result of perforation of a tubercular
ulcer. More often it is due to tubercles in the peritoneum, but it

is not a common complication.
Lardaceous disease of the liver, spleen, kidneys, and intestines

occurs in about 20 per cent, of cases of phthisis (Powell).
Fatty liver is somewhat more frequent.
Tubercular disease of the eindidymis and vesiculm sefminales in

men, and of the uterus and its appendages in women, occasionally
occurs, but these lesions do not usually form prominent complica-
tions at the bedside.

Nervous System.—Here also tubercle occurs, generally as

tubercular meningitis, which is a cause of death in a small
number of cases. This secondary tubercular meningitis is often

very raj)id
;
perhaps the earlier indications are lost in the general

symptoms ah-eady present.

Pains are frequent : -those about the chest are attributed to

pleiu-isy; others occur in the limbs, and perij)heral nem'itis has

been found in the nerves of the extremities.

Addison's disease of the sup^-a-renal capsules is sometimes
associated with phthisis.

Acute nephritis, apart from tubercles or lardaceous disease,

is an occasional complication.

General miliary tuberculosis is one of the fatal complica-

tions of phthisis. The lungs, liver, spleen, and Icidneys are the
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organs commonly affected, and sometimes the cerebral and spinal

meninges {see p. 119). , . .

Bones and Joints.—Tubercular disease of jomts, caries ot

ribs with subcutaneous abscesses, caries of the spine with psoas

abscess, and other similar lesions may coexist with the pulmonary

cliSGclSG.

Fatal Termination.—Death takes place in the following

^vays : — Exhaustion, htemoptysis, pneumothorax, meningitis,

perforative peritonitis, and urtemia.

Exhaustion accounts for the larger number of cases, and it is

explained by the pyrexia, the loss by expectoration, sweating,

and diarrhoea, and the deficient supply of nutriment from ano-

rexia, nausea, and vomiting. Occasionally it comes on suddenly

in a patient actually going about, and may be mistaken clini-

cally for the result of pneumothorax or of hjemorrhage.

Varieties of Phthisis.—The differences in the course of

phthisis, already alluded to, have led to the recognition of many
varieties, partly from the varying predominance of tubercle and
acute or chronic pneumonic processes, partly from complications.

The forms commonly described are i^neumonic, catarrhal, tuber-

cular pneumonic, tubercular, fibroid, hemorrhagic, laryngeal,

and scrofulous. Pneumonic phthisis, the most acute, and fibroid

phthisis, the most chi'onic, ai'e the only vai'ieties I shall deal

with here.

Pneumonic Phthisis (Scrofulous Pneumonia).—This begins A^ery

much like an attack of acute pneumonia, with pain in one side,

high fever, chills and night-sweats, cough and expectoration.

The physical signs also are those of pneumonia; but they are
most marked at the apex, and spread downwards. Dulness,
bronchial breathmg, and bronchophony are accompanied by
coarse mucous rftles, consonating rSles, and loud clicks. Often the
condition is much more marked in one lung than in the other.

The miscliief extends rapidly : the pyrexia is severe, there are
profuse sweats, appetite is entu-ely lost, and prostration becomes
extreme. The indications that the lung is breaking down are
more and more marked: the temperature assimies an intermittent

tyi^e, the sputum is purulent, and contains debris of lung tissue.

The illness is often fatal in the course of from five to twelve weeks,
either by exhaustion, or by haemoptysis, which is always abundant
if it occurs at all ; or by pneumothorax from the opening of one
of the rapidly-formed cavities into the non-adherent pleura. The
lungs are found solid from combined hepatization and caseation

;

and there arc numerous small cavities in evei-y part of the lung,
with ragged irregiilar walls, and pm'ulent contents. In this
pneumonic and caseous material definite niiliai-y tubeirles cannot
be found

; but bacilli have been often seen in such lungs.
Occasionally the process may not be at once fatal; partial reco-

very takes ])lace, and the patient lingers on. for some years.
Fibroid Phthisis.—This form may supervene upon chronic
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pleurisy and chronic pneumonia, and occurs in association with
the chronic lung-irritation of certain trades. It is extremely
chronic, and often affects one lung only. Clinically, the case
is distinguished hy the evidences of contraction of the diseased
hmg : the chest is sunken, the heart is displaced to the affected
side, the opposite lung may extend its resonant area in the
same direction ; the spleen and stomach on the left side, or
the liver on the right side, may be drawn far up into the chest.

The physical signs of cavities are chiefly at the apex, as in other
cases of phthisis

; but impaired resonance, bronchial breathing,
and bronchophony are perhaps present over the whole of the
affected hmg. If the other side is involved, it is only at the
apex. The symptoms are cough, purulent expectoration, and
dyspnoea ; the cough is frequently hard and prolonged, and the
sputum may be foetid from retention. There is, as a rule, no
constitutional disturbance ; there is no sweating, and the tem-
perature is normal. After some time the right ventricle be-

comes dilated, and cyanosis and dropsy ensue. Lardaceous dis-

ease may result from the continued profuse discharge, and diar-

rhoea and alliuminuria assist the fatal termination. Hfemoptysis
occurs, but is not constant. Post mortem, the lung is found con-

tracted to one-third or one-quarter its normal size, firmly adhe-
rent to the chest by a dense thick fibrous layer, and presenting

a (juantity of dense white or gray fibrous tissue, which contains

caseous or cretaceous deposits, vomicae, and dilated bronchial

tubes. Tubercular or fibroid change may be present to a small

extent in the opposite lung.

Diagnosis of Phthisis.—In ad-\^anced cases the physical

signs of consolidation -Dr cavity at the apex of one lung, with

purulent or sanguineous sputum, fever, and emaciation, determine

the diagnosis, especially if the fever is intermittent or decidedly

remittent, with night-sweats, and if the illness is of some duration,

that is, longer than a pneumonia. The detection of tubercle

bacilli in the sputum is conclusive, and the same may be said of

lung tissue where gangrene of the lung is not in question.

It is much more difficult to be certain of the presence of

phthisis' in its early stages. Cough, expectoration, wasting, and
even haemoptysis often precede the physical signs, and repeated

examinations may be necessary to determine the point abso-

lutely. The most conclusive physical signs are impaired reso-

nance with deficient entry of air at one apex, and deficient entry

of air with moist rales on inspiration.

If haemoptysis he the chief symptom, it must be clearly made
out that the lilood really comes from the lung, and not from the

stoJTiach. The descriptions of a patient are often very unsatis-

factory or misleading. Blood from the lungs should be coughed

up, and should be bright-red and frothy ; it is often preceded by

a tickling at the throat, not by a sense of nausea. Amemic girls

often speak of finding blood on their pillows on waking. This
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is, no doubt, from the giiras or cheek, and is generally diluted

with saliva. Malincjerers may produce blood in a similar way.

In purpura, blood may be expectorated actually from the lung,

but the cause will be readily distinguished liy the associatea

symptoms. IIa;moptysis is frecpient in heart disease ; especially,

early mitral stenosis in young people may give rise to cough,

hajmoptysis, and shortness of breath; and the heart should

therefore always be examined in a doulitful case.

Phthisis is sometimes masked by hnmchitis. The accentua-

tion of the physical signs at one or other apex should help one,

as well as the history of the illness, hiemoptysis if present, and

the detection of bacilh in the sputum. Phthisis may be some-

times simulated by empyema, whicli will produce fever, sweating,

emaciation, cough, and purulent sputa ; but examination will

show the predominance of physical signs at the base in em-
pyema, while the apex is clear. The two may, of course,

co-exist, and in any ca.se exploration with a needle and syringe

will settle the point. It is well to remember, also, that simple

pleuritic effusio7i sometimes causes a tyinpanitic note imder the

clavicle, with bronchial lireathing and bronchophony, which may
for a moment make one think of phthisis.

Prognosis. — Complete recovery of the hmg from tubercle

perliaps never occurs : it must always leave a scar of fibrous

tissue or some calcareous deposit, and destroy a small portion

of lung tissue. But the patient may, and sometimes does, re-

cover. This is chiefly in cases that are placed under the most
favouralile hygienic and climatic conditions on the first appear-
ance of symptoms ; whereas ctises Avhich reach the second and
third stages, or which cannot, from the pecuniary or other cir-

cumstances of the patient, be thoroughly dealt with, do, as a rule,

go on to a fatal result. This may occur in a few months, or the
case may last three or four, or even ten or fifteen, years. Much
fever, free hjemoptysis, abundant expectoration, and physical
signs indicating rapid lung-changes, which can best be estimated
from two or more examinations at a few weeks' interval, are
unfavourable. But in cases of the ordinary type it is vei'y difficult

to form a safe opinion as to how long the fatal end may be iDost-

poned, and the young physician is especially Avarned against
making ra.sh i^redictions as to when his patient Avill be dead.
Treatment.—Attempts to cm'e phthisis by agents which will

destroy the bacillus have hitherto not proved very successful,
but some will be presently mentioned. Our chief reliance must
be on the improvement of the body and its tissues in every
possible way, so tliat it may be enabled to resist the inroads of
the disease, or rather that the tissues may l)ecome less fitted as
a soil for the bacillus, and less readily excited to inflammati(m
in its different forms. This indication is met by providing for
the individual perfect hygienic surroundings—pure air, good and
abundant food, and sufficient exercise. In early stages, when the

27
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disease is not A'ery active or advanced, a change of climate is

most desirable, the object being to ol)tain a pure and bracing air,

whicli the patient may enjoy for at least two or three hours
daily outside the house, without the risk of catching cold, and
without undue strain to his lungs. This is best obtained by a sea
voyage to Australia, New Zealand, or the Cape, or by residence
at the Cape, or New Zealand, or at high altitudes in Switzerland
(e.ff., Davos, Wiesen, or Moloja), or with less success on the
English south coast—at Hastings, Dover, or Folkestone. At
such places the patient may spend the whole of the winter, thus
avoiding the cold, damp, and fog of that season in the gi-eater

part of England, and he may return to his home in the summer,
when the weather is more tolerable. With the advent of winter
he should again seek the climate that he has found suitable to him.
Such a proceeding is, of course, not practicable to thousands of

patients, but no other method of treatment at present known
can really take its place. In advanced stages, however, and in

nuxrkedly hajmorrhagic cases, the bracing climates are likely to

be injurious: and patients in the third stage are more often bene-
fited by a warm and rather moist climate, combined with pure au',

such as is to be found at Bournemouth, Torquay, Penzance, and
neighbouring places in England, and aliroad at Mentone, Cannes,
San Reino, and the Riviera genei'ally. Other places south of Eng-
land do good service in this way, such as Algiers, the Canaries,

Madeira, and Egypt. It is scarcely necessary to say that the

dwelling-rooms should be well ventilated, and that the patient

should be warmly clad, with woollen materials next to the skin.

The diet should be plain, nutritious, and abimdant ; stimulants

may be taken in moderation, Init are not vitally necessary in the

early stage, and certainly should not be allowed to interfere with

digestion. Nutrition may be furthered by cod-liver oil, taken

in doses of 2 to 4 drachms two or three tiuies a day after meals,

and by quinine and iron in small doses so long as the digestion

is perfect. Any defective action on the i)art of the stomach must
be at once met by suitable remedies, and the importance of

good gastric digestion as an aid to nutrition must never be lost

sight of in the treatment of the various symptoms and com-

plications.

An antiseiJtic treatment of phthisis has been atteinpted

by injecting into the rectum four or five litres of a mixtm-e

of sulphuretted hych'ogen and carbonic acid gas. To Dr.

Dergeon who introduced it, the inethod was suggested by

Claude Bernard's observation that gases which when inhaled are

poisonous, can be injected into the bowels, absorbed into the

circulation, and expelled from the lungs with perfect impunity.

The carbonic acid is passed through a Wolffs bottle containing

sulphuretted hydrogen in solution, and the mixed gases are then

injected into the rectum. Very discordant results have at pre-

sent been obtained.
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The surgical treatment of phthisical cavities by incision and

di-ainayc lias been occasionally carried out.

Symptomatic Treatment.— 6'o?/y///.—This, of course, depends

on the progi-ess of the disease, and will lessen Avith the improre-

ment brought about by general treatment. If it is painful,

fre(iucnt, or keeps the patient from sleep, it may be treated by
small doses of opium or morphia, in combination with expec-

torants ; for instance, tr. camph. co. with tr. scilUe, or hq.

morphiuEe hydroclilor. with vin. ipec, or syr. papav. with camphor
Avater, or a few minims of chlorodyne.

Nif/ht >Siceati)i(/.—Thifi can lie generally at once checked by
1 minim of li(|. atropinte sulph. given in a little water at night ; or

2 or 3 grains of oxide of zinc in a pill at niglit, with or without

I grain of extract of belladonna. The tincture of nux vomica
sometimes has a similar effect.

IIa3)mptysis.—^The patient should l)c kept in bed in the semi-
recumbent posture, an ice bag should be phiced on the front of

the chest over the lung from which the blood is sui)posed to

come, the diet should be fluid, cold, and given in small (juantities

at a time, and one of the following styjitics should be ordered :

—

Opium, with dilute sulphuric acid
; i)il. plumbi cum opio; digitalis,

opium, and (juinine—a grain of each
;

gallic acid ; or liquid

extract of ergot. If the bleeding is at all profuse, 3 grains of

ergotinc should be injected subeutaneously or into muscle.
Diarrhoea.—I'or this, one must carefully regulate the diet, and

use astringents such as mineral acids, opium, sulphate of copper
in j-grain doses, or subnitrate of liismuth.

Lnrynrjcal Ulceration.—This is often much alleviated by inha-
lations of the vapour of compound tincture of benzoin (half
a drachnr in a jugful of boiling Avater), or liipulinum (half a
drachm). In severe cases, morphine may be insiiiflated daily.
{See Diseases of the Larynx, p. 3o4.)

Pleuritic pains are fre(]uent, and are often relieved l)y jiaint-
ing the .surface with tincture of iodine. Anodynes internally
may be necessary.

Pneimothora.r.—For the acute pain, on its first occurrence, a
morphine injection may be required. Later on, the complication
may cause but httle trouble, and may be left alone. If air
accumulates so as to give serious trouble from distension, it
should be let out by a trocar and cannula.

Excessive Expectoration.— For this of late years antiseptic
treatment has been employed l)y means of respirators. One
invented by Dr. Coghill, of A^entuor, is in frequent use. It is
for the reception of a piece of lint saturated with some volatile
anti.septic, such as eucalyptol, carbolic acid, or thymol, or a
mixture of these. The patient wears it over his mouth for one,
two, or three hours at a time, and breathes the vapour into his
lungs As a conseciuence, the expectoration often becomes less
abundant, and loses any offensive characters it may have. Under
these cn-cumstances, patients have gained Aveight and improved
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good deal, but the method cannot be supposed to destroy the
tubercle-liacilhis itself.

Prophylaxis.—Tlic rules of life which are recommended for a
patient with early phthisis apply to children l)oi'n of phthisical
parents, at least as long as they can be enforced ; it is by such
means that they can best unfit their tissues for the reception of
the bacillus. Phthisical persons about to mari-y should be in-
formed of the risk that their offspring may develoi)e the disease

;

a, risk which extends to non-phthisical unions, if both husband
and wife come of phthisical stock. In view of some recorded
cases, and of the bacullary nature of the disease, it would l)e

wrong to ignore the possible conveyance of tlie disease from
husliand to wife. Separate Ijeds, or a rigid antiseptic treatment
of the sputa, seem at least desirable.

CANCER AND OTHER TUMOURS OF THE LUNG.

Cancer of the lung may be either primary or secondary. The
latter is more common, and occurs mostly in the form of nodules
scattered irregularly tlu'ough the substance of the organ, or

forming plates covering the surface of the pleura. The original

seat of the growth nuvy have been in the lireast, the liver or

stomach, or one of the limbs. A true primary cancer of the
parenchyma of the lung is (juite rare, and the disease that has
gone by this name has generally sj)read from the bronchial

glands or the peribronchial tissue. It commonly invades the

lung at the root, and may spread thence into the pulmonary sub-

stance, chietly following the course of the branching bronchi. The
organ may thus 1)C largely converted into a mass of new gi'owth.

But other changes take place simultaneously ; the cancer may
grow into the lumen of the bronchial tubes ; here and there the

growth breaks down into a granular detritus ; and adjacent por-

tions of the lung may become pneumonic or gangrenous. The
cancer is more often of the softer, or medullary variety.

Symptoms.—These vary with the position and distribution of

the cancer growths—that is, according as they are seated in the

main bronchus or bronchi, or are disseminated throughout the

lung, or form one continuous mass or infiltration, involving a

larg(! portion of the organ.

1. Cancer involving the bronchus usually causes obstruction,

the symptoms of wliich have already lieen described. Sometimes

primary cancer of the mucous membrane causes death by profuse

ha;raorrhage.
'

2. When the lung is the seat of numerous nodules of growth,

scattered indiscriminately through it, the patient suffers at first,

at any rate, but little discomfort, and the physical signs are not

very distinctive. Tercussion resonance is iu)rmal, and the only

change that may be observed is a diminution of the respiratory
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niiinnur all over the chest. In other cases the cancer nodules are

more miinerous, or set up bronchitic changes in the neighbouring'

bronchi ; and more decided, though scarcely characteristic symp-

toms, may be produced. These are dyspnoea, very rapid breathing,

lividity, fretjucnt cough, and mucous expectoration ; and on auscul-

tation numerous rhonchi and rales are heard over the whole

chest. The condition bears some resemlilance to miliai-y tuber-

culosis, but the temperature is generally normal.

3. Uniform infiltration of the limg is insidious in its course,

and produces cough, dyspnoea, and expectoration of mucus, whicJi

is sometnnes tinged with blood, sometimes mixed with larger

quantities
;

occasionally it has a dark colour, and resembles

currant jelly ; but haemoptysis is not very common. Pain

is not generally a prominent symptom. The physical signs

are those which must result from the infiltration of the lung
with a solid material, at the same time that the bronchial

tubes are filled up or blocked by the new growth. There is

dulness, with absence or deficiency of breath-soimds, vocal

resonance, and tactile vocal fremitus. There is thus a general
resemblance to pleural effusion, which is often very decejitivc.

If the growth is considerable, the' resemblance is increased by
expansion of the chest wall and displacement of the medias-
tinum ; but a .simple infiltration of the lung without large masses
may be accompanied Avith contraction of the side, and resembles
rather cirrhosis or chronic pneumonia, or phthisis, or chronic
lilem'isy Avith partial absorption of fluid, and retraction of the
side. Exceptionally, from the breaking down of the cancerous
material, cavities are formed which produce physical signs
like those arising froni tubercle. Sometimes the growth is

accompanied by pleuritic effusion, and a serous fluid is poured
out which Ls very apt to contain blood from rujiture of the vessels
of the new growth. The l)ronchial, cervical, and axillary glands
become enlarged ; and extension to the mediastinum may leail

to various symptoms of pressure, such as oedematous swelling
of the head, neck, and upper extremities, abductor paralysis of
the vocal cords from pressure on the recurrent laryngeal nerves,
obstruction of the trachea or one bronchus, or dysphagia from
pressure on the cesoiihagus.

Cancer of the lungs, no less than that of other organs, is

accompanied by progressive emaciation and loss of strength,
and ultimately, in the cour.se of from six to twelve months,
death takes place, generally from exhaustion.
Diagnosis.—In cases of malignant disease of other organs,

the presence of unaccountable dy.spnoea .should make one think
of cancer of the lung; and in cases where the pulmonary
symptoms are most prominent, the presence of large hard
glands in the neck, or a tumour of the testis, or a rigid' spine
from implication of the vertebrae, may sometimes give the
required clue. Extensive infiltration of the lung is most easily
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confounded with plourlfic efmimi; and in (sldovly persons Avitli
the symptoms and pliysical signs of fhud, the possiljility of
cancer should not be forgotten. Exploration with the needle
or a trocar and cannula, or aspirator may be necessary and'
particles may then perliaps be ol)tained for microscopic examina-
tion. The sputum sometimes provides similar evidence. If in
an elderly person a pleural effusion returns again and again
one may suspect cancer, and all the more if the serum con-
tains much blood

; but a simple pleurisy often gives blood-stained
fluid, from the rupture of vessels newly formed in the lymi)h
or adhesions. ^

The Prognosis is bad, and the Treatment must be confined
to relieving pain and cough, procm-ing sleep, and supporting
with good nourishing food as long as possible.

Other forms of tumour occur in the lung, and are, a.s a rule,
secondary to similar tumom's elsewhere. Such are sarcomaj
osteosarcoma, enchondi-oma, and others. Epithehoma of the
oesophagus sometimes invades the lung directly.

HiT)ATID OF THE LUNG.

This parasite affects the lung in two ways. Firstly, a cyst may
form in the lung apart from, or even without, its occurrence in
any other region

;
secondly, the lung may be invaded by a cyst in

an adjacent organ ruptm-ing through the parts which separate
them. This is most oonnuon in hydatid of the liver.

Ajjrimnri/ hydatid of the lung is very rare. It forms a globular
cyst, with all the characteristics of the parasite as seen in the liver

{see Hydatid of the Liver), but it is not generally surrounded 1)y

such a dense connective-tissue (^yst. It is rather more frecjuent

at the base than at the apex. It may be the only cyst in the botly,

or there are others at the same time in the liver, .spleen, brain,

or elsewhere. Its symptoms depend upon its size, and ujion the
change it sets up in the surrounding limg. It may be so small a.s

to yield no symptoms whatever. If larger, it must compress the
lung-tissue, and it gives rise not uncommonly to hajmorrhages,
and may cause pneumonia, or even gangrene. Cough, d3's]inoea,

and pain are the .symptoms, with hajmoxjtysis sometimes. If the

cyst ruptures, secondary cysts may be expectorated, and will at

once reveal the nature of the case. The physical signs, if any,

are dulness, with more or less deficiency of vesicular murmur.
If the cyst ruptures and the contents are discharged by the

bronchus, the tlistinctive signs of cavity may be heard.

The Diagnosis is generally obscure, and the case is most likely

to be mistaken for phthisis, especially if the cyst is situate at

the apex. A girl with cerebral tumour in Guy's Hospital had
h£emoptysis, and was thought to have tubercle of the brain and
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pulmonary phthisis ; but a hydatid cyst was found in both brain

and hmg.
. » ^^ i. ^ -u

Treatment.— No internal treatment is of any avail to kill

the parasite. If the diagnosis of a cyst sufficiently near the

surface could be made with confidence, it might be treated by the

surgical methods applicable in hydatid of the liver.

The invasion of the lung by hydatids of the liver will be again

mentioned in the chseases of the latter. It is sufficient to

say here that the pulmonary symptoms are preceded by signs

of hepatic disease, such as pain and tension in the hepatic

region, some enlargement of the liver, and perhaps jaun-

dice; and the earliest change in the lung is compression of

its lower part by the enlarging cyst. Increasing pain and dis-

tress, with more or less collapse or prostration, may mark the

implication of the lung itself ; and soon cough of paroxysmal

nature is followed by the expectoration of bile-stained hydatid

skins, or small and perfect cysts. More or less pneumonia, or

even gangrene of the lung, may result, and thus the case may end

fatally. But it is not uncommon for the inflammation of the lung

to be hmited in extent, and the whole of the hydatid may in

time be expectorated through the bronchi, and the patient thus

recover completely.

Treatment.—Such a hydatid is commonly beyond the reach

of surgical interference, and the treatment must lie symptomatic,

and in the main supporting.

SYPHn.IS OF THE LUNG.

Apart from the ulcerations of the bronchi, with resulting steno-
sis which have been shown to be due to syphilis, the lung-tissue
itself may exhilnt the effects of the disease in two forms certainly.

One is that of the ordinary gumma, which is extremely rare in
adults, though more common in infants, and gives rise to np'

recognizable clinical symptoms. The other is the so-called tohite

pneumo7iia of syphilitic infants. The lungs are enlarged, white,
dense, and firm ; their section is smooth and opaque

;
they are

sometimes resistant, at others easily broken down. This condi-
tion may affect the whole lung, or one part may be uniformly
altered, while the other contains only isolated areas. Ziegler
describes it as a diffuse cellular inflammation of the lung, often

•

accompanied by des(iuaniation and fatty degeneration of the
pulmonary epithelium. Wagner thought that it was entirely
due to thickening of the alveolar wall, by which the cavity of
the air-vesicle was gradually obliterated. As it is found chiefly
in stillborn children it has but little clinical im])ortance.
The extent to which syphilis may affect the lung in adults

otherwise than by gumma has been the subject of much dis-
cus.sion, but remains still an open question.

"

Clinically, it has
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been thought tliat the rocurrence in sypliilitic patients of a
destructive or lil)r()i<l disease of the lungs, wliicli benefited under
a course of potassium ioilifle or mercury, went far to prove that
there was a syphilitic phthisis or pneumonia. Eut post-mortem
evidence is not as yet conclusive on this point.

DISEASES OF THE PLEURA.

PLEURISY.

etiology.—Inflammation of the pleura arises from a number
of causes, partly of a local, partly of a general character. Ex-
posure to cold is the most common antecedent of jjleurisy in
persons previously healthy, although it may liappen witliout any
knowledge of such exposure on the part of the patient. Injury,
as, for instance, by fractured ribs, may also produce it. Inflam-
matory changes in the lung which approacli the surface of the
pleura, and inflammation or suppuration of connective or other
tissues in contact with the parietal pleura, will readily set up
pleurisy. Among those in the lung we have pneumonia, jihthisis,

ami i)yiieniic abscesses ; and externally, abscesses in the axilla,

neck, or breast, or under the diaphragm. It is also set up by
tubercle and cancer in the lung, and l)y hajmorrhagic infarcts.

Amongst general diseases, scarlatina and measles may be a
cause of it ; it often accompanies pericarditis in severe cases of
rheumatic fever; it occurs in pyaemia, both as a part of the blood
infection, and as a direct result of the pulmonary abscesses;
and it is a frequent complication of Briglit's disease.

Morbid Anatomy.—The first stage of pleurisy consists of

dilatation of the vessels of the pleura, quickly followed by exuda-
tion of the white corpuscles and fibrin on to the free surface.

Thus the membrane is at first minutely injected, but in the
earliest visible stage, the naturally shining surface is rendered
dull by tlie fibrin, which can be detached as an extremely
dehcate membrane. If the exuded material is more abundant, it'

forms thicker layers, firm or pasty, generally rough on the

surface, or villous, or reticular. Pleurisy may go no further

than the formation of fibrin on the surface, and is then called
" dry ;

" more often, the fibrin is soon followed by the exuda-
tion of a serous or sero-fibrinous fluid, which may accumulate
to the extent of two or three pints or more in the pleural

cavity. This fluid has a yellow or greenish-yellow colour, a

specific gravity of 1005 to 1030, often 1015 to 1018, and it

becomes almost solid on boiling, from the albumen it contains.

Not unfrequently there are a few flakes of fibi-in, or a quantity

is deposited from the liquid a short time after its removal.

The liquid is quite clear, or it is opalescent or turbid from
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the presence o1' corimscles. In otlier cases tlie covpuscles are

in sufficient (iiiantity to roi-ni a tliick layer at the bottom of the

fluid that is withdrawn, and tlierc is every gradation between

this and the formation of real pus.

This effusion of fluid is one of the most important results of

pleurisy. Confined within the cavity of the pleura, it must dis-

place the lung from its relations to the diaphragm and the wall

of the chest, and, in proportion as more fluid is effused, the lung

becomes collapsed. Tliis is not at first due to the actual pressure

of the fluid, but to tlie elasticity of the lung, which naturally

favours its contraction
;
and, indeed, it may be found that even a

considerable (juantity of fluid in the chest may fail to escape, or

escape but slowly, on punctiu-e, being lield in, as it were, by the

natural retraction of the hing towards the mediastinum. But
with a larger (piantity a point is reached beyontl the elastic

collapse of the lung, and then this organ and the surrounding
parts are actually subject to the ixisitivc ])ressurc of the fluid, and
the most extreme changes of ])osition take ])lace. An important
difference in the effects n\H)n the lung is that the lai'ger (juan-

lities of licjuid compress the bronchial tubes, whereas with lesser

amoimts only the air-vesicles are de])rived of air ; and this

explains some differences in the physical signs. The i)ressure

which forces the lung towards the mediastinum, pushes the
mediastinum itself, with the heart antl great vessels towards the
opposite side, bulges the wall of the thorax outwards, distends
the intei'costal spaces, and forces downwards the diaphragm
Avith the subjacent liver or spleen.

In a large number of cases pleurisy recoA^ers by absorption of

the effused products. The licfuid disap]jears in the course of

days or weeks, and the lung and the chest-wall finally come into
contact either by expansion of the former, or hy a gradual sink-
ing in of the latter, or by a coml)ination of both processes. The
layers of fil)i'in covering the tAvo surfaces have already probably
become partly organized by the groAvth of ncAv vessels from the
pleura, and the fonnation of fibrous tissue ; and uniting together,
they form in time a permanent layer of adhesion betAveen lung
and chest-Avall.

A purulent pleurisy, usually knoAvn as emjnjemn, appears often
to arise out of a serous pleurisy, or sim2^le ejf'vMon, but some-
times is found so soon after the onset of the disease as
to appear really primary. Its termination is by no means so
favourable as that of simple effusion. Occasionally, no doulit,
absoi-ption takes place—that is, the fluid is taken up, the pus
corpuscles become granular and fatty, and a caseous mass
remains behind ; or calcareous salts may be deposited in the
residue. Sometimes an empyenui finds its Avay through the
pleural sac, either perforating the lung, so that the i)us is expec-
torated

;
or " pointing " in one of the intercostal spaces, often the

fifth, and bursting spontaneously if not opened by the surgeon.
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In either case air may find its way into the pleural cavity
and give rise to pyo-jmemnothomx. Rarely an empyema opens
through or behind the diaphragm into the abdomen. But if
unrecognized or untreated, it may remain a long time without
perforating, with mcomplete absorption, rendering the patient
cachectic, and preparing the way for lardaceous degeneration of
the Aiscera.

Both in serous and purulent effusions, the canity is occasionally
divided into two or more separate spaces, by adhesions between
the lung and the parietes. Tlie fluid is then said to lie loculuted
and the condition is of importance when the case is treated
surgically.

Symptoms.—The onset of plem-isy is characterized by a chill
or rigor, with severe pain in the side, caused or aggravated by
the act of breathing. In cases presumably due to cold, the pain
is at first commonly at the side of the chest, over the lower ribs

;

but in pleurisy determined by other lesions—as, for instance^
phthisis—the pain may be situated elsewhere. The pain is

cutting or tearing, and is intensified not only by breathing, but
by coughing, sneezing, and every kind of exertion. The patient
generally hes on his back or on the healthy side. There is

mostly some pyi-exia, with the usual accompaniments, furred
tongue, loss of appetite, and malaise. On examining the chest
some impairment of movement on the affected side and de-
ficiency of vesicular murmur at the painful spot are observed; luit

the characteristic physical sign is the phmntic ruh, or friction
sound, which arises by the movement upon one another of the
two pleural surfaces, roughened by exudation {see p. ^43). Tlie
sound will vary mth the degi-ee of friction, and this may be
so great that it can be felt by the hand ]5laced on the chest, as
well as heard with the stethoscope.

A\'lien licjuid is effused, the two pleural surfaces become
separated, the friction sound disappears, the pain diminislies,

and symptoms and i)hysica] signs occur which are the direct

result of tlie presence of liquid and the compression or displace-
ment of the various organs which it effects. The cliief symptom
is shortness of breath, especially on exertion, and this dyspna3a
will be in proportion to the amount of licpiid in the pleural

cavity. It is often scarcely observed when the patient is still,

but becomes manifest when he moves about, or even when he
talks. He lies on his back, or on the affected side, to allow the

greatest freedom to the healthy lung. He may be entirely free

from cough, or may have slight cough without expectoration.

Fever is commonly present, the , temperature ranging from 100°

to 102°, and with it there are malaise, weakness, loss of appetite,

and quick pulse. As the fluid gravitates to the most dependent
part of the chest, small quantities are usually detected at the

base behind, where there is absolute dulness, while vesicular

murmur, vocal resonance, and tactile vocal fremitus are much
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enfeebled, or entirely absent. With a larger quantity of fluid

the same physical signs arc observed, and in addition the

followiug :— On insiJection, the affected side of the chest is

motionless, and may be obviously larger than the other ; the
intercostal spaces, instead of being slightly depressed below the
level of the ribs, are filled up (or " obliterated "). The heart is

displaced ; with effusion on the right side, its impulse may be
perceived beneath or outside the left nipi^le ; with effusion on
the left side, an impulse is often felt in the intercostal spaces to

the right of the sternum, generally the third, fourth, and fifth,

even as far as the right nipple, and in rare instances beyond
it. The dulness in such cases is observed in front, in the
axilla, and behind, and is continuous with dulness on the opjiosite

side corresponding to the displaced heart. When the lic[uid is

sufficient only to reach about two-thirds the height of the. chest,

there may be heard the peculiar modification of the percussion
note under the clavicle and above the level of dulness, Avhich is

Icaown as Skodaic resonance {see p. 340). At this sj)ot there are
bronchial breathing and bronchojDhony ; and sometimes heavy
percussion elicits a sound closely resembling the cracked-pot
sound of phthisical cavity.

Over the dull area there is for the most part deficiency or
absence of breath-sounds, of vocal resonance, and of tactile

vibration. Of these, the last is very constant, but the breath-
sounds, instead of being absent, are sometimes bronchial,
especially at the upper part of the area of dulness, and this is

to be explained by the bronchial tubes at this level being still

patent, although the vesicidar tissue is collapsed ; and thus the
larjTigeal soimds are conveyed to the surface in the same Avay
as in pneumonic consolidation. Generally, however, the bronchial
breathing is less loud and ringing—softer, or more distant, and
often of high -pitch or "whiffing." Occasionally, especially in
children, the bronchial breathing is heard over the whole area
of dulness. ^Vllere the breath-sounds are bronchial, the vocal
resonance is often increased ; but it is sometimes diminished in
loudness, and not unfrequently over a limited area, around and
below the angle of the scapula, aenonhony may be heard (see

p. 343).
./ / ^ J' V

In extreme cases the whole of one chest is dull, liack, front,
and side, and from apex to base. Generally, bronchial breathing
is entirely suppressed, except along the spine at the root of the
lung, and segophony is less frequently present than in more
moderate degrees of effusion. Not only the mediastinum and
heart are displaced, but the diaphragm is depressed, and with it
the liver or spleen, according to the side affected. The dis-
turbance of the functions of the thorax may at length be fatal.
Sometimes this takes place by sudden syncope, which has been
explained by the displacement of the mediastinum bending and
obstructmg the inferior vena cava to such a degi-ee, that a very
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slight additional (listiirl)aiu'o may r()mx)letcly stop its supply to
the right auricle. 1ji (jtlier cases death arises moi-e gradually
from the interference with the respiratory functions. The patient
becomes more and more livid, rhonchi and mucous rales are
heard in the hitherto healthy lung, and asi)hyxia finally ensues.
Progress to Recovery.—Where recovery takes place spon-

taneously, the licpiid disappears, sometimes gradually, at others
with remarkable quickness. The upper parts of the area of
dulness become resonant, the vesicular murmur returns, and often
with it there is heard again the friction sound over a much more
extensive surface than it occupied previous to the effusion ; it is
also generally louder, longer, more distinctly palpable, but nmch
less painful. Wliilc the liquid is being absorbed, and the lung is

beginning to expand, the chest often falls in—a change which is

first oliserved behind, where the naturally round chest becomes
flat as compared with the other side. In extreme cases the chest
is flattened in front and behind, these two surfaces meeting in a
rounded angle at the axilla ; at the same time the dorsal spine is

curved, with the concavity towards the affected side, the shoulder
is dejjressed, and the ar^le of the scapula projects from the ribs.
Frequently the jihysical signs at the base remain abnormal for
some time, suggesting the continuance of liipiid, but undoubtedly
due to incomplete expansion of the extreme base, with or without
a layer of new fibrous tissue (thickened pleura), the result of the
inflammation.

In some cases a chronic i)leural effusion results, the liquid
neither increasing to a fatal result nor becoming absorbed.
Diagnosis.—In the early stages, the pain of pleurisy has to he

distinguished from other pains in the chest, the most common of

which is 2>leurodynia, or muscular rheumatism. This is increased
by movement, liut is imaccomj)anied by fever or by rub. Inter-

costal neural.(/ia is distingviished by its relation to the nerves, and
the tender points characteristic of neuralgia. It must be re-

membered that inspiration compresses the structures below the
diaphragm, so that affections of the hver, spleen, or colon may
give rise to pains aggravated by breathing.

In the second stage we have to consider, firstly, whether there

is liquid in the pleural cavity
;
and, secondly, what is the nature

of the litpiid, whether serum or pus. In acute cases, pleurisy

and jmeumonia are most likely to be confounded together

:

pleurisy is distinguished generally by the absence of tactile

vibration and the more absolute percussion dulness ; and ths-

placement of the heart, especially towards the right side, is con-

clusive. Generally, also, pleurisy is wanting in the very high

fever, pungent heat of skin and flushed face of pneumonia ; but

should the sputum lie rusty, pneumonia is certainly present. It

must be remembered, however, that the two may occur together.

The early signs of pleurisy are sometimes so little marked, and

the effusion of hquid so insidious, that the local features of the
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illness may be for soine time overlooked, and the patient may
be thought to be suffering from tyiihoid or other form of fever.

In chronic cases, fluid may be simulated by most consolidations

of tlie lung-tissue, whether from deposit in its substance or

from external compression ; such are some cases of tubercular

consolidation, the induration which results from heart disease,

cancerous deposit in the lung, compression from the front by

pericardial clfusion, and frona below by abscess, cancer or

hydatid of the liver, cancer or hydatid of the spleen, or abscesses

about the spleen and kidneys. The physical signs common
to these conditions are dulness, loss of breath-sound, of vocal

resonance, and of tactile vibration, simply because they com-

press or push up the lung in the same way as Ucpiid effusion

does, and do away with that spongy tissue in communication

with the trachea and larynx upon which the normal physical

signs depend. Most of these changes affect the base of the lung,

and no help can be gained from the absence of the signs (enlarge-

ment of chest or displacement of heart) which occiir in the more
abimdant effusions. Cancer of the huag is especially deceptive

because it may form a tumour, occupying and enlarging one side

of the chest, and pushing the mediastinum and heart to the other

side. It is more common in those over middle age, and diagnosis

may be impossible without the aid of an exploration {see p. 4.30).

When pus is present there are not unfrequently some differ-

ences which enable the fact to be recognized ; but this is by
no means always the case. Effusions are especially lialile to

become purulent when they have followed the eruptive fevers,

such as scarlatina ; and since pus in most cases arises from the
sei'um first effused, it ]night be thought that the duration of the

symptoms would be of value in the diagnosis. But, on the one
hand, pus may be found Avithin three weeks of the onset, and on
the other, the liquid may continue serous for many weeks. When
l)us has formed it is likely to produce the same constitutional

effects as the jjresence of jjus elsewhere. Thus a sallow appear-
ance or even marked anaemia may be present ; the temperature
has often a hectic type, ranging from 98° or 99° in the morning to

102°, 103°, or 104° in the evening, and with this rigors or profuse
sweatings may occur. But it must not be forgotten that any
pleurisy may be accompanied by high fever and sometimes free
sweating, and, conversely, the chest may be full of pus when the
temperature is quite normal. Oedema of the chest-wall happens
more frecjuently with pus than with simple serum. A better
transmission of the voice by pus than by serum has been advo-
cated by Baccelli, as a means of diagnosis between them, but it

cannot be relied on. Slight flattening of the chest, showing that
some absorption is taking place, suggests, but is not conclusive in
favour of, serum.
The sudden development of purulent expectoration, especially

if offensive, in the com'se of plem-isy, is an important indication of
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empyema
; and in cases of long duration the ends of the fingers

tend to become thickened, or " ckdibed."
No one of these signs can be absokitely rehed upon, and doubt

in any case should be solved by the insertion into the chest of an
exploring-needle connected with a small glass syringe, into which
the li((uid may be drawn.*
Scrum may be present in the pleural cavity from other causes

than pleurisy, namely, local and general dropsy. The physical
signs may be the same, but hydrothornx, as the condition is called,
generally follows upon disease of the heart, or Bright's disease,
or pressure upon vessels liy cancer in the chest ; and there is an
absence of the febrile accompaniments of pleurisy.
The Prognosis of pleurisy is decidedly hopeful ; the majority

of cases of simple effusion recover with or without surgical
assistance. Empyema is more amenable to treatment in children
than in adults, and more promising the earlier the pus is evacu-
ated ; but beyond this, it cannot be determined beforehand which
cases will do badly, and Avhich will recover.
Treatment.—In the treatment the iirst consideration is the

pain in the side. This may be generally met by the application
of linseed-meal poultices, and the administration of opium or
morphia internally, or morphia sulicutaneously. The use of
lilisters, or leeches, or cupping o^'er the painful si)ot also gene-
rally gives relief. Dr. F. T. liolierts strongly advocates strapping
the affected side, by which means the respiratory movements
are restrained ; the pain is thus allayed, and inflammatory
action probal)ly in some measure checked. The strapping
should be applied in broad strips from the spine to the sternum,
alternate strips passing obliijuely upwards and ol:»liquely down-
wards, till tlie whole side is covered. The patient should be at

the same time kept at rest, and placed on a diet suitable to his

febrile condition. IE effusion takes place, anodynes will be less

needful, and salines, sucli as the acetate and citrate of potassium
or ammonium, should be given, partly as refrigerants, i)artly for

their effect upon the excretions of the skin and kidney, the

increase of w'hich Avill favour absorption of the effused liquid.

After a time iodide of potassium, squills, or other diuretics may
be added, and absorption may be encouraged by the application

of the tincture or solution of iodine over the affected side. But
in many instances the actual removal of the liquid by pimcture

becomes desirable. There are three cases in which this should

certainly be done : (1) when the effusion fills the whole of one

chest; (2) when the liquid, though not so abundant, has been
present some weeks, and in spite of treatment shows no indica-

tion of lieing absorbed
; (3) when the liciuid is purulent, whatever

its (luantity may be. Considerable ditlerence of practice obtains

as to puncture in the earlier weeks of an effusion, since it is quite

* This may be of the same size as the ordinary hypodermic syriuffe, but

the needle should be of larger bore, stouter, and at least \ \ inches in length.
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possible that absorption may take place without it, and for a

time at least the effusion may be regarded as giving rest to

the inflamed surfaces by separating them. But there are many
arguments on tlie other side. AN'e have little, if any, means of

knowing how long an effusion may last if we do not interfere

;

as a rule, the longer the liquid is present, the more difficult is it

for the lung to expand, both from changes in its substance and

from the ilcposit of fibrin on its surface
;
experience further

shows that the febrile temperature often falls directly the fluid

is removed, even though it be only serum ; and that in many
cases relief is at once afforded and progress towards recovery is

continuous. Thus even a moderate quantity of liquid should l)e

removed in the third week, if it is not by that time distinctly

diminishing.

The operation may be performed by a trocar and cannula, with

some device for preventing the entrance of air, such as a gutta-

percha valve over the outer end of the cannula, or an india-

rubber tube conducting the h(|uid from it into a vessel of water
(or carbolic acid lotion) on the floor. An instrument siiecially

devised for this purpose has a tube branching from the cannula
near its outer end, on to this is fixed the rubber conducting tube,

and the trocar is withdrawn only far enough to imcover the
branch tube, thus comiiletely preventing the access of air. This
arrangement has the advantage of exerting by its syphon-
action a suction force upon the contents of the chest, without
which the withdrawal of the liquid is sometimes difficult, or
even impossible, from the negative i)ressure existing in the
chest. When a trocar and cannula alone are used, the liquid
often spurts out during expiration, but subsides into a dribble
during insi^iration ; this I have seen in a case from which the
aspirator immediately afterwards drew four pints of serum.
When a little more li(|uid had escaj^ed, air would have been
sucked in. The asjnrafor, indeed, is now very generally used for
the operation. There are different forms, but it consists essen-
tially of a pmnp l)y which the air is exhausted as completely as
l)ossible from a l)ottle or receiver, and then this is ])ut into com-
munication by the turning of a stop-cock Avith the tube, which
has been previously introduced into the chest. The serum thus
flows into and fills the exhausted receiver; this is emptied,
and again exhausted for a fresh quantity of serum. AVhatever
method is used, it is essential that the instruments should be
perfectly clean and antiseptic, as the introduction of septic
matter may convert a serous into a purulent effusion.
The site chosen for puncture may be the seventh or eighth

space in the posterior axilhu-y line, but when there is not much
li(iuid it may retjuire a puncture in the ninth space, near the
angles of the ribs. Anotlior matter to decide is how much of the
liciuid shall be withdrawn. The removal of a small quantity, such
as ten oimces, will relieve the pressui-e on the absorbent vessels,



432 DISEASES OP THE PLEURA.

and so facilitate tlio abs()i'])ti()n of tlic remainder; but gi-eater
immediate relief is given by letting out as much as possible, and
the cases secim to me quite as successful.
When, during the process of aspiration, the greater part has

been removed, the patient fretiuently l)egins to cough, pi-obably as
a result of tlie admission of air to the newly-opened lironchial
tubes. The appearance of blood in the lluid withdrawn should,
as a rule, be an indication to stop the operation, withdraw the
needle, and close the wound. Kesonance generally returns at the
upper part of the chest at once, but in spite of the withdraAval of
three or four pints from the cliest of a grown-up man, the physical
signs may persist for some time at the base, although the sub-
sidence of fever, and the very marked relief to the breathing
show that no great accumulation is present. Occasionally the
lit[uid may collect again and require a second or even a third
tapping.

If an empyema be treated in the same way, by aspiration and
subsequent closure of the wound, the pus will almost cei-tainly

collect again. Cases are sometimes treated by pvmcturing with
trocar and cannula, and then inserting a long india-rubber tulie

in place of the cannula, and draining the pus into a vessel of

antiseptic fluid at a lower level. But, undoubtedly, the best
method of treatment is to make a free incision into the eighth or

ninth space, with the usual antiseptic precautions, insert a large

red india-rubber tube into the aperture, and allow the pus to

drain into the antiseptic dressings. In some cases, in spite of free

drainage and thorough antiseptic treatment, the cavity continues

to secrete pus, and the wound does not close. If this goes on too

long the sui)ervention of lardaceous disease is to be feared, and
further effort should be made by removing a portion (l\ to 2

inches) of a rib or ribs adjacent"^to the wound. This not only

widens the aperture for di-ainage, but allows the bony thorax to

fall in upon the imperfectly expanded lung. During the surgical

treatment of an empyema, the patient should lie supported in every

way by good food, stimulants, tonic medicines, such as (juiuine,

iron, and cod-liver oil, and, if possible, by fresh, bracing air.

IIYDROTIIORAX.

This term is applied to the collection of fluid in the pleural caA'ity,

not as a result of inflammation, Imt in conseoiuence of heart

disease, or Jlrigh t's disease, or interference with the circulation

in the chest by cancer or tumour. It is, indeed, dropsy of the

pleural cavity. Its physical signs are similar to those of plem-itic

effusion, but the rub is, of course, absent. Arising, as it often

does, from a general or central cause, it is much more often

bilateral than pleui-isy is ; but occasionally a very large one-sided
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effusion may be mcvoly dropsy. It is also stated, as another

point of distinction, that when the position of the body is

clian<?cd from recumbent to erect, or vice versa, the line between

dulness and resonance (that is, the upper level of the liquid) is

likewise altered, rising higher in front when the patient sits up
;

whereas this mobihty of the liquid is scarcely, if at all, noticeable

in pleuritic effusions, which are confined to one situation by the

surrounding adhesions. The recognition of hydrothorax, how-

ever, generally depends on the history and the previous existence

of the diseases which cause it. Its treatment, also, is mostly

of secondary im])(!rtanco, being involved in that of the cause.

As the li(|uid is almost certain to recur if removed, paracentesis

or aspiration should only be performed where a very large effu-

sion, whether on one side alone, or divided between the two, is

seriously impeding respiration.

IlylilMOTIIORAX.

Whkn blood is effused into the pleural cavity, the condition is

called hwmothornx. It commonly results from surgical injuries,

or rupture of a thoracic aneurysm. The Physical Signs are

those of li(|uid. The Diagnosis 'will de])end, in the case of

aneurysm, on the previous history, and on .syncope and pallor

indicating rapid loss of blood.

PNEUMOTHORAX.
Pathology.—The presence of air in the pleural cavity, which

the above term implies, may be brought about by any wound in

the side which passes through the whole thickness of the chest-
wall, and it is often produced by a fractured rib puncturing both
layers of the pleura, so as to let out air from the lung into the
pleural cavity, while the skin remains intact. Much more often,

pneumothorax is the re.'^ult of disease, and csiiccially of phthisis,
from llie rupture or sloughing of the ijleura over a vomica; and
less commonly an empyema makes its way through the pleura
into the lung, and air escapes into the pleural sac, so as to form
a pneumothorax in addition to the empyema {prjo-pne^imothorax).
Similarly, pneumothorax occurs in the surgical treatment of
empyema by incision. Rarely in acute pneumonia the pleura
ruptures, and air escapes ; or a pyajmic abscess or gangrene
may lead to a similar result. Air may also enter the pleura in
consecjuence of spinal or mediastinal abscess, burrowing into the
pleura; and ulcer or cancer of the stomach, or cancer of the
oeso])hagiis, may let in air from the alimentary canal.

Open Pneumothorax.
—"When air enters the chest from an ex-

ternal wound, and the wound remains patent, the lung col-
lapses by its own elasticity ; and not only the lung of the wounded

28
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side, but also the opposite lung contracts somewhat, and draws
witli it the mediastinum, so that lateral displacement of tlie

viscera takes place, just as it does in liipiid elTiision. Tlie sairie

happens if the pneumothorax results from rupture of a cavity in

phthisis, supposing the aperture to remain patent, so as to keep
the pleui'al sac in communication with the bronchial tubes. In
both these cases, the mean jiressure of the air in tlie chest is

equal to that of the atmosphere.
Closed Fneumothorax.—When the aperture is small it may be

quickly closed by lymph ; further extravasation is prevented,
and tlie air may then be completely absorbed. This happens
in cases of laceration of the pleura liy fractured rib, and some-
times, or to a less complete extent, in pneumothorax from
disease of the lung. It can be understood that the conditions

are much more favoiu'able to absorption in pneumothorax from
injm'y than in that from phthisis. In closed pneumothorax, the

pressm-e has been found to be negative, and the displacement
tends to be less than in the former case.

Valvular rncumothova.r.—A third possibility is tliat a shred of

pleural membrane or lymph hangs over the aperture so as to

form a valve. The air is then drawn in to tlie pleural sac by
inspiration, but is unalile to escape during expiration : the mean
pre.ssure becomes positive—that is, it exceeds the pressure of

the atmosphei-e, and the displacement of viscera and distension

of the chest may be extreme
;
thus, the heart may be pushed far

over to the opposite side, and the liver or spleen depressed into

the abdomen liy the flattening or inversion of the diaphragm.

A valvular opening may, like others, become closed by adhesions.

The amount of collapse of the lung, and displacement of the

viscera, is influenced in different cases by the previous condition

of the limgs. This is a point of importance from the large pro-

portion of cases (nine out of ten) occurring in phthisis. If the

lung is extensively diseased, or in gi-eat part adherent, the col-

lapse will be less than if the lung, for the most part healthy,

has only a small amount of disease, with cavity, at the apex.

The entrance of the air mto the pleural cavity may be otherwise

harmless, especially in traumatic cases ; but it very freipiently

sets up pleurisy, which is followed by effusion of serum or

pus. Possibly this may be the result of the entrance of micro-

organisms, especially when phthisis or a pysemic abscess is tlie

antecedent. If the effusion is serous, it may be absorbed to-

gether with the air. but a pyo-pneumothorax commonly persists

unless dealt with surgically. The air of a pneumothorax differs

from that of the atmosphere in containing very little oxygen, a

large quantity of carbonic acid, and excess of nitrogen. Different

analyses have given in 100 parts, oxygen, from 2 to 5; carbonic

acid, from 6 to 16
;
nitrogen, from 80 to 90.

Physical Signs.-Over the affected side there is marked

hyper-resonance of tympanitic quality, changing, of course, to
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dulness at the lower part when liquid is present at the same
time. In rare cases of extreme distension as tlie result of a
vah'ular aperture, the percussion note may become muffled or

actually dull. The respiratory murmur is often entii-ely inaudible,

or a faint amphoric breathing is present. When this kind of

breathing is loud or Avell marked, it is probably due to the

aperture being patent; but it is stated that this may occur even
when adhesions have shut off the lung from the pleural cavity.

Vocal resonance and tactile vibration are generally much
diminished, but bronchophony or pectoriloquy may be present.

Sounds of a metallic or tinkling character are sometimes
heard when the patient breathes, or speaks, or coughs ; and
these are probably due to an echo of the vibrations by the
side of the thorax. One characteristic soimd is due to the
dropping of fluid from the upper part of the chest into the
liquid below, .the noise being reverberated with almost musical
quality. The bruit d'airain, or "bell sound" (see p. 344), can also

be elicited in cases of pneumothorax.
If there is also liquid effusion, its gravitation to the lowest

part of the chest under all cu-cumstanccs is well shown. If the
l^atient is recumbent, the posterior part of the chest is dull,

the anterior part is tympanitic ; if the patient now sits up, the
lower part of the chest, back, or front becomes dull, while the
upper part, back, or front is resonant. The presence of aii-

and liquid together in the pleural cavity may be demonstrated
by the test known as Hippocratic succussion, or splash sound
(p. 344).

The Symptoms of pneumothorax are very variable, depending
largely upon the amount of antecedent disease. If it super-
venes upon a lung extensively diseased, it may add but little to
the distress already present ; if it occurs in a lung for the most
part, or entirely, sound, the symptoms will be pronounced

;
lastly,

if in a case of phthisis with extensive disease on one side,
pneumothorax occurs on the other side, the result may be quickly
fatal. The symptoms in the severer cases are sudden pain, with
a sense of something giving way internally, then distress of
breathing, with more or less collapse, small pulse, hvidity, and
sweating. The breathing is shallow and rapid ; the chest is
distended on the affected side, and the intercostal spaces ai'e
depi'essed on inspiration.
These troubles may be aggravated until death takes place

within a fcAv hours, or tAvo or three days; or the first severe
symptoms may subside, and comparative ease may follow, but
generally with rapid breathing and orthopncea.
Diagnosis.— ^7/i;j%A'mrt may be for a moment confoimded

with pneumothorax, but it is always bilateral. A very large
cmity in phthisis may sometimes simulate a localized pneumo-
thorax m its hyper-resonance, feeble breath-soimds, and tinkling
sounds: but bruit d'airain must be rare in vomica, and the
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llattening of the chest ovcv a cavity will generally serve to dis-
tingviish it from a pneumothorax. On the other hand, in some
cases pneumothorax may be overlooked from the absence of any
special symptoms at the time of its occurrence. Ruptured dia-
phragm, with escape of the stomach into the thorax, may closely
resemble pneumothorax, especially as they may both arise from
the same injury—a contusion of the chest.

Other conditions that may suggest pneumothorax are—an
unusually high position of the stomach in the chest in conse-
quence of contraction of the left lung, and abscesses beneath the
diaphragm containing air.

Prognosis.—In many cases it is the final event of phthisis, and
death takes place in a few days ; but some patients live for

weeks or months with hydro-pneumothorax. Complete recovery
with absorption of the air may take x>lace, as in cases due to

injury, following strain in whooping-cough, or pneumonia, and
very exceptionally even in phthisis.

Treatment.—This is, in the main, palliative. For the intense

pain and distress accompanying the rupture, opium or a sub-

cutaneous injection of morphia {\ to \ grain) should be adminis-
tered, and hot poultices or fomentations should be frequently

applied. Stimulants, as wine, brandy, or ether, may also be
required. In cases of extreme distension it may be desirable

to perform paracentesis, a trocar and cannula being inserted

between the ribs over the resonant area. The air escapes, and
the pressure within the chest is reduced, but the relief is, as a

rule, only temporary. If the communication with the lung be-

comes closed, the air ynW probably be absorbed, and serum may
be removed by aspiration ; or if pus is present, it may be treated

as in the case of empyema.
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DISEASES OF THE ORGANS OF

CmCULATION.

PHYSICAL EXAMINATION OF THE IIEAET AND
VESSELS.

Like the lungs, the heart is accessible to examination by the

eye, the hand, or the ear. It comes into close proximity with the

chest-wall between the anterior margins of the lungs, over an
area corresponding to the lower half of the sternum on the left

of the middle line, and the inner portions of the fourth and fifth

left costal cartilages and the spaces below them. The impulse

of the heart can be determined by inspection and i^alpation ; the
prsecordial area, or the part of the heart exposed between the
lungs, can be made out by percussion ; and the heart-sounds can
be studied by auscultation.

Inspection.

In health, the heart can be commonly seen to beat in the fifth

intercostal space from half an inch to one inch within a line

th•a^vn vertically down from the nipple : this is called the mipulse,
or ape.r-bmt. The former is the better term, becau.se it is by
no means certain that the i)oint of visible impulse is always the
actual apex of the heart, though it is very near to it. The im-
pulse is normally limited to an area of half an inch in diameter.

In disease, various changes take place in the position and the
character of the impulse. It may be in the sixth or seventh
intercostal space, or in the fom'th or third; it may be in the
nipple-line, outside it, or in the axilla ; it may be much nearer to
the sternum than usual. Sometimes the beat of the heart can
only be seen to the right of the sternum ; oi- the impulse may
extend over two or three intercostal spaces from the fifth up-
wards

;
or, in addition to the impulse in the usual position, there

may be one below the ensiform cartilage (loAver part of the right
ventricle), or in the second left intercostal space (top of the right
ventricle). Sometimes no impulse can be seen at all, either from
feebleness of beat, or because the heart is overlaid by lung. In
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character, the beat may be unusually forcible, or heavinff or
quick, or irregular.

Inspection also shows bulging of the chest-wall in some cases
of great enlargement of the heart.

Palpation.

The examination of the heart with the hand confirms much
that can be seen with the eye as to the position and character
of the impulse. In addition, the hand sometimes appreciates
vibrations which correspond to sounds that can be heard with
the stethoscope (see Auscultation). Over the base of the heart,
mostly in the second left mtercostal space, the closure of the
pulmonary valves, which forms part of the second sound, can be
sometimes felt as a sharp, short click ; and in certain cases of
valvular disease a thrill can be felt over a limited area, where
tlie stethoscope reveals a hrnit or mj/nmir. Such a thrill may be
felt at nearly all the orifices of the heart, but the most frequent
is one that is felt near the apex of the heart in mitral stenosis.
Aneurysms and perforations of the septum also sometimes give
rise to thrill.

Percussion.

While the greater part of the chest is resonant to percussion
from the presence of limg, there is a small area over the surface
of the heart which is not resonant. This praicurdinl dulness does
not correspond to the whole anterior surface of the heart, but to
only so much of it as is exposed between the vertical anterior
edge of the right lung and the obliciue anterior edge of the left.

Its limits are as follows :—Above, the upper border of the fourth
costal cartilage

; below, the upper border of the sixth cartilage

;

internally, the left border of the sternum ; and externally, a
vertical line fi'om half an inch to one inch within the nipple.
Above and on each side of this area is a narrow band, whicli is

intermediate in soimd between the dulness of the heart and the
resonance of the Imig. It is sometimes called transitional dulness.
From the relation of the heart to the lung in this position,

it results that the prcecordial dulness is affected by changes in

either of these organs. It is increased by enlargement of the
heart, and diminished if the heart becomes smaller. It is, on the
other hand, diminished by enlargements of the lung, which cover
the heart ; and it is enlarged by a retraction of the hmgs, espe-
cially of the left, which exposes it more. An important cause of

its enlargement is distension of .the pericardial sac with liquid.

Exceptionally, the area may be resonant from the presence of

air in this sac. The area of prsecorchal dulness is shifted upwards,
downwards, or to either side by anything Avhich disjjlaces the
heart in these directions.
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Auscultation.

By means of the stethoscope we hear over the cardiac region

tlic well-known sounds of the heart : the first, or systolic, and the

second, or diastolic. It is not necessary here to discuss the origin

of these sounds ; it will be convenient to assume that the first is

due partly to muscular contraction, and jiartly to closure of the

auriculo-ventricular valves ; aiid that the second is due to closure

of the sigmoid valves. The first sound is heard best near the

apex of the heart, and the second is heard best at the l)asc.

Modifications of the Sounds.— The heart-sounds may be
accentuated, diminished, or reduplicated.

Accentuation arises from several causes, amongst others from
retraction of the lung so as to brirtg the heart closer to the
chest-Avall ; and from increased tension in the aortic or pulmonic
arterial system, whereby the valves are caused to close with
unusual force. This last condition affects, of course, the second
sound, and it may be determined whether the aortic or pulmonic
system is at fault by examining successively on either side of the
sternum in the second intercostal sjiace. On the right side the
aortic second soimd can be heard more or less apart from the
pulmonary ; on the left side, the pulmonary apai't from the aortic.

Accentuation of the first sound results from excessive action of
the heart, and is common also in mitral stenosis.

Diminution of the somids results from feeble action of the heart,
from its being unusually coveretl by lung, as in emi)hysema, or
from its being surromided hy j)ericardial effusion.

lieduplication may affect either the first or second sound. It is

attributed to a want of synchronism in the closure of the two
auriculo-ventricular valves, or of the two sigmoid valves ; and such
a fault may be produced, it is supposed, by increased tension on
the right or left side of the heart, delaying the contraction of the
ventricle of that side. But the explanation is not satisfactory.
As a fact, reduplication of the first soimd is common in conditions
of high arterial tension, such as gout and renal disease. Re-
duplication of the second sound is fret[uent in mitral stenosis.
Murmurs.—These are adventitious sounds, which accompany or

replace those which are physiological. Originally described as bruits
de souffle, they are now commonly called bruits, or murmurs, and they
are due mainly to two causes. The first is, that any narrowing or
obstruction of a cardiac orifice, such as is produced by vegetations
on the valves, or by imion of the valves together, will produce
vibrations in the current of blood forced through them

; and the
second is, that, if the valve fails perfectly to close the orifice, some
blood Avill flow back, or rex/urr/itate into the cavity whence it came.
Ihis leakmg of a small stream thro\igh a narrow orifice or chink
will l)c accompanied by vibrations which, if of suflicient ampli-
tude, are audible as soimd. Such sounds are, no doubt, to be
explamed on the theory of the veine fiuide. In either case, the
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blood passes through a constriction, or narrow orifice, into a wider
si)acc beyond : this determines the production of a jet, or " fluid

vein," which breaks up in such a manner as to produce vibrations
among its own particles. In the same way may be exi^lained a
murmur which is sometiines heard as the result of the passage
of blood through a perforation in the sei)tiim between the
ventricles. In some cases the conditions recjuisite ior the pro-
duction of a vemc fluide do not seem to l)e fulfilled, and we must
then suppose that eddies are produced in the blood which will

cause sound-vibrations; in others, again, the sound may be due
to viI)ration of the edges of the valve.

Murmurs differ from one another—(1) in time; (2) in their

relation to the orifices of the heart
; (3) in the character of

the sound.

(1) Murmurs which -are heard with the first sound, or between
the first and the second sounds, occur during the contraction of

the ventricles, and are called syxtolic those which are heai-d

with the second sound, or lietween it and the succeeding first

sound, occur during the dilatation of the ventricle, and are called

diastolic. Amongst these last, one can (Ustingui.sh some which
begin at the very commencement of diastole and end l)efore the

next first sound
;
others, which commeiux^ a little later, but still

before the first sound; and other.s, again, which begin after the

second sound, and run up to, and finish, in the next first sound.

Dr. Bristowe has called these respectively early, mid, and late

diastolic. The last is more commonly known as pvemfstoUc. In

determining the rhythm of a i)artieular murmur, its position

should be noted in reference to the beat of tlie heart, or to the

beat of the carotid artery by tlie side of the thyroid cartilage.

Either of these represents the systole of the ventricle with

suificient accuracy, but the radial pulse is a little later.

(2) It is sufficient to say here that nnirmurs of sy.stolic and

diastolic time may be heard, with varying freiiuency, in con-

nexion with all four orifices of the heart. The suljject will be

more fully discussed in the chapter on " Diseases of the Valves."

(3) The quality of the soimd is most often blowing ; it is some-

times rushing, sawing, or rasping. Sometimes murmurs have a

distinctly tmmcal (piality. Ilalf-detaclied fragments of valve

playing in the blood-current, perforations in valves, and loose

chorda? tendineaj sometimes cause such murmm's.

The Abterial Pulse.

By the term p}ilse is meant the movements of alternating ex-

pansion and contraction which are felt in any artery of the body

accessible to the finger. These serve as an important means ol

ascertainmg the action of the heart and the condition of the

circulation. The artery which is mostly employed for this

purpose is the radial artery at the wrist; but. a pulse can also
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be felt with no difficulty in the ulnar artery at the m-ist, in the

carotid by the side of the thyroid cartilage, in the facial artery

as it turns round the lower jaw, in the temporal artery above the

ear, in tlie femoral artery below Poupart's ligament, in the pos-

terior tibial behind the inner malleolus, and in the dorsalis pedis

at the base of tlie metatarsal bones.

It should be remembered tliat the radial artery does not always

lie in its normal situation, but sometimes turns over the radius

to the back of the wist, one or two inches above the joint, and

this may happen on one or both sides. A minute communicating
branch may sometimes be felt in its place

;
but, in any case, the

absence of a pulse of the proper size may be very misleading

unless the occasional abnormality lie Ijorne in mind. More rarely,

the radial is abnormally small, and the comes ner^i mediani com-
pensates for this by its unusual size.

In examining the pulse, one has to observe its rate, and its

volume, and other cliaracters about each individual beat, especially

its hardness.

The Pulse-rate.—Normally, the heart beats about seventy-
two times in the minute, with variations in health between fifty

and eighty.

Kvcessire slomiess of the pulse occurs in some cardiac lesions,

especially aortic stenosis and fatty heart ; in conditions of col-

lap.se, in meningitis and cerebral tumours, and in jaundice.
Occa.sionally, the pulse apjjears to be slow because some of the
heart's beats are not powerful enough to drive a wave so far as
the wrist. These feeble beats generally alternate with stronger
beats ; so that while the heart contracts, say eighty times in the
minute, the pulse is only forty. An intermediate condition is

where there are indeed as many pulse-beats as cardiac con-
tractions, but every alternate pulse-beat is so feeble as to be
only just perceptible.
Increased frequency of the pulse is mucli more common in

disease than gi-eat slowness. Nearly every disturbance of health
tends to quicken the pulse; it is the constant accompaniment
of acute and subacute inflammations, of fever in all forms, of
states of exhaustion, and of most forms of cardiac disease.

Irregularity.—The intervals between successive beats of the
pulse should be of uniform length : when this is not the case the
pulse is u-regular. The irregularity may be of such a kind
that no order can lie observed at all

;
long, short, and shorter

intervals follow each other indiscriminately. This occm*s com-
monly in mitral disease, in dilatation of the ventricle, and, in a
less degree, in some cerebral lesions—e.r/., meningitis.
Another form of irregular pulse is the intermittent pulse. Here

several successive beats come quite regularly, and then the heart
seems to stop, and an interval occurs which is about equal to a
whole revolution of the heart. The heart is said to intermit.
The pulse again beats regularly for a time, and another inter-



442 DISEASES OF i'lIK OIIGANS CmCULATiON.

mission occurs. The intermissions are frequent, viz., every four
or iivc beats; or more rare, viz., every twenty or thirty ; but the
number of beats between the intermissions is not itseh' a])so-
lutely uniform. An intermittent pulse is sometimes tlie i-esult

of cardiac disease, sometimes a pm-ely functional or tempoi-ary
disorder.

Another form of iri-egularity is laiown l)y the names puLsun
trigeminus, i^ulsus alternant, coupled-heats, livla-d-beais, and nllor-

rhythmia. In this the beats occur in successive pairs, with a loiifjer

interval between any two pairs than between the beats of each
pair. This occurs in some cases of mitral disease, and is occa-
sionally induced by the use of digitalis. It may be (juite tempo-
rary, or, at any rate, it may rapidly change into a perfectly
regular beat, and again recur in the course of a fcAV hours. I

have observed a trijjle heat under similar circumstances.
The Volume of the Pulse.—This is determined partly by

the actual size of the artery, partly by the quantity of lilood sent

into the artery at each beat of the heart. If much blood is sent

in, the pulse is full or large ; if but little blood, the pulse is small.

Hardness of the Pulse : Arterial Tension.—If the finger

be placed upon the radial artery, and pressed upon it with in-

creasing force the flow of blood is at length stopped ; and this

arrest of the blood-flow can be more ea.sily effected in some
pulses than in others. Those in which slight pressure is sufficient

are called soft or compressible pulses ; those in which much pres-

sure is recjuircd are called hard or incompressible pulses. If when
the pulse has been stopped by comi)rcssion the finger be slowly

Lifted, the blood will be felt to pass under the finger with much
greater force in the case of the hard than in the case of the soft

pulse ; and the estimation of the hardness of the pulse is gene-

rally much helped m this way. A hard pulse is not necessarily

very small or very large. It feels like a cord, but it is important

to distinguish from a pui-ely hard pulse that kind of rigidity

which is due to atheromatous and calcareous changes in the wall

of the artery. The wall then feels rough and irregular, and the

vessel has often a tortuous course. The two conditions, rigidity

of arterial wall and hardness of pulse, may coexist. A pulse

is hard in proportion to (1) the ([uantity of blood thrown into the

arterial system, (2) the difficulty of egress through the capillaries

and veins (capillary resistance), and (3) the degi-ee of contraction

of the arterial coats upon their contents. It is soft midcr the

opposite conditions. Thus, hardness is favoured by a powerfully

acting heart, a normal amount of blood, contraction of the peri-

pheral arterioles—as, for instance, by cold, which stimulates the

muscular coat of the arteries (vasomotor stimulation). Softness

of pulse is favoured by a feeble heart, by Aalvular imperfections

interfering with the su]iply of the blood to the arterial system,

by a free flow through cai)illary area, and by dilatation of the

arteries and arterioles as a result of vasomotor paralysis. The
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hard pulse is indicative of high arterial tension ; the soft pulse of

low arterial tension. Tlie former is often accompanied by an

accentuated aortic second sound, heard at the mner end ot

the second right intercostal space, and somctunes by a redupli-

cation of the first sound, heard over the septum ventriculorum

(seep. 439). ^. . , ^ ,
...

Dicrotism.—Especially in febrile conditions, but also m the

soft varieties of healthy pulses, a peculiar doubling of each pulse-

beat can be felt, wliich is known as dicrotism. As a rule, the

main beat is followed by a much slighter elevation of the artery-

wall. In most pulses there is no difficulty in distinguishing this

from a true pulse-beat, because it takes place in the course of

the elevation due to the ventricular contraction, and auscul-

tation proves that there is no ventricular systole corresponding

to it. It is due to a wave reflected from the closed aortic valves

A

B

Fig. 1.2.

A. NoEMAL Soft Pulse. Peessuee, Two Ounces.
B. Hard Pulse in Gout.

and the aortic walls, and transmitted peripherally to the wrist.

It is favoured by the conditions producing softness of pulse,

and is most marked in highly febrile states ; it is diminished by
conditions leading to hard pulse, such as Bright's disease, and by
aortic regurgitation, in Miiich case the reflexion of a wave takes
place imperfectly.

The Sphygm.ograph.—The accurate estimation of the pulse
is much aided liy the sphygmograph, which, at the same time,
furni.shes a permanent record for future comparison.
The needle of the si)hygmograph makes a tracing on blackened

I)aper, and each beat of the heart is shown by the needle rising
above the liase line, and again falling. Tlie fre(|uency or
regulaiMty of the pulse can thus be seen at a glance; but the
special features of each beat are of more importance. In the
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tracing of each beat of the arterial pulse there is an upstroke
which IS uninterrupted and almost vertical ; and a downstrokc
which IS obli(iue, and is interrupted by one of two elevations with
intervening depressions.
The upstroke represents the contraction of the ventricle, driv-

ing blood into tlie aorta and thereby causing a wave which is
rapidly transmitted to the peripheral arteries. The apex of this
upstroke has been known as the percufision-^oavb. Its height is
proportionate to the force of the ventricular contraction, and the
quickness or suddenness of the contraction is mdicated by the

B

A.
B.

Fig. 13.

DicEOTic Pulse in Pyeexia. Temp. 102-2°.

Hypee-diceoiic Pulse in Pyeexia (Bnteeic
Fevee). Temp. 103°.

vertical course of the stroke.* The height is also greater when
the arterial wall is yielding, less when it is tense and resistant.

Compare Figs. 12 A and 13 A, B with Figs. 12 B and 14 A, B, C.

Of the elevations in the course of the downstroke, the most
constant is the dicrotic wave (Fig. 12 A, c, Fig. 13 A, c, Fig.

14 A, c). This is the same as. can be felt with the finger in

pulses that are called " dicrotic
;

" it is shown by the sphygmo-

* With a Marey's sphygmograph along and quick upstroke is curved back-
ward, iu consequence of the needle being at the end of a long lever, which
works ou u fulcrum, with an axis transverse t j the liuo of movement of the

paper.
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graph to be present in the majority of pulses, even when not

perceptible to the finger. As already stated, it is due to a re-

fiected wave from the closed aortic valves or from the walls ot

the aorta. It is immediately preceded by a depression, the aortic

I

notch, the depth of which is proportionate to the size of the

I dicrotic wave. In Figs. 12 and 14 they are both slight, in Fig. 13

they are both well marked. When the aortic notch reaches the

base line (Fig. ]'i A) the pulse is called fidli/ dicrotic; it some-

times falls below the base line, and is then called hyperdicrotic

I

(Fig. 13 B). In this case the i)ercussion wave of the next l)eat

I
appears to come before the dicrotic wave has completely pcossed.

! Dicrotism is best marked in soft pulses, with yielding and elastic

walls; it is a common result of vasomotor paralysis as seen in

highly febrile conditions (Fig. 13), and can be at once produced

by the administration of amyl nitrite. The aortic notch corre-

sponds to the termination of the systole of the ventricle—that is,

it marks the closure of the aortic valves.

Fig. 14.

A. Acute Brioht's Disease. Phessuee, Four Ounces.
B. Acute Bright's Disease ; Five Weeks' Duration. Pressure,

Sevex Ounces.
C. Chronic Bright's Disease. Pressure, Six Ounces.

Between the percussion wave and the dicrotic wave—that is,

preceding the aortic notch, and therefore corresponding to the
period of systole of the ventricle—there is often a wave which
has been attributed to the outward flow of the current of blood
following the percussion wave. It is called the tidal or ^^-e-

dicrotic wave (Fig. 12 A, b, Fig. 14 A, b, B, 0). It is best seen in
hard pulses (Fig. 14)—that is, in conditions of high arterial ten-
sion, when it may be supijcsed th.ifc tlie u:i lulation of the blood
would be unusually well transmitted. On the other hand, in
very soft pulses, the tidal wave is lost in the percussion wave

1 (Fig. 13 A, B). A pulse, in which the tidal wave rises higher
I than the percussion wave, has been called anacrotic, because the
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percussion wave fiinns an elevation in the ascending limb between
the l)ase and the liigliest point.

One or two shglit unduhvtions are occasionally seen after the
dicrotic wave (Fig. 14 A, d). These were formerly attributed to
defects in the instrument employed. Rut they only occur in trac-
ings of pulses of high tension, and not in th(jse of low tension.

Landois, in explaining a sphygmographic tracing, describes only
two primary waves, namely, (1) tliat which we have called the
percussion wave, and (:2) the dicrotic wave, lioth the tidal wave
and the midulations which follow the dicrotic wave are called by
him elastic elevation)^, and are considered by him to be secondary
results of the percussion and dicrotic waves, as a consequence
of the high condition of tension in the vessels.

Whatever be the explanation, it remains the fact tliat condi-
tions of high arterial tension are indicated by a high tidal wave,
and by moderate dicrotism ; whereas in low tension the dicrotism
is considerable, and the tidal wave is small or absent.

It has been already said that the pulse of high tension is hard,

and resists compression by the linger. The amount of this resist-

ance can be accm-ately estimated by a properly constructed
sphygmograph, in which a graduated pressure can be applied to

the s])ring, which lies upon the artery. It will then be ascer-

tained that some very hard pulses require a pressure of twelve
or fourteen ounces to stop the flow of blood in them; while in

others the current can be arrested by a pressure of five or six.

Similarly, in the former kind of pulse a pressure of five, six,

or seven ounces is necessary in order to get a correct tracing,

whereas in soft pulses a i^ressm-e of one, two, or three ounces

is sufficient. (Compare Fig. 14 with Fig. 12 A.)

Certain valvular diseases and some alterations in the walls of

the vessels impart special featm-es to the pulse, which will be

treated of in future chapters. The pulses which result from
mitral disease, from aortic regurgitation, from arterial obstruc-

tion, from aneurysm, and from atheroma, are the most character-

istic (Figs. 19, 20 and 21).

When the heart's action is very feeble, the pulse is affected by

the act of respiration, and the base line of the tracing is imdu-

lating instead of straight {respiratory toave).

The Venous Pulse.

As a result of tricuspid regurgitation, pulsation occurs in the

internal jugular and other veins of the neck, and in the hepatic

veins in the liver ; the rise is synchronous with the ventricular

systole. A tracing shows an elevation in the ascending limb,

and an unbroken line of descent.
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DISEASES OF THE HEART.

ENDOCARDITIS

Enhocarditis, or inflammation of the lining membrane of the

heart, occurs in two forms—simple and malic/nnnt.

Simple Endocarditis.

This is commonly described as acute or chronic ; but the term

chronic endocarditis is often applied to the permanent defor-

mities and alterations in the valves, which result from acute

endocarditis, as well as to a separate inflammatory process of

slow development.
etiology.—Endocarditis, like pericarditis, is, in the great

majority of cases, caused by rheumatic fever; it also occurs

during the progi'css of chorea, and in scarlet fever, diphtheria,

typhoid, and some other infectious diseases. Bright's disease,

syphilis, and other chronic dyscrasia^, are said occasionally to

cause it. It may be bi'ought on by local injuries, such as the
rupture of a sigmoid valve, or of the chordte tendineas, and the

unnatural friction of one part of the heart with another ; or the

passage of currents of blood through abnormal apertm'es may
cause the local inflammation of the endocardium.

It is always in limited patches, and never affects the whole
interior of the heart. In rheumatism and other general diseases
it affects the valves first or alone.

The relation of endocarditis to the two sides of the he.art is of

very great importance. Endocarditis occurring during foetal life,

and the malignant form to be presently described, may attack
the pulmonary valves. But in other cases, simple acute endocar-
ditis is almost invariably on the left side. Hence Avhat follows in
this chapter chiefly concerns the aortic and mitral valves.

Anatomical Changes.—The earliest change is a very slight
swelling of the subendocardial tissue along the margin of the
valve which is opposed to its fellow, and touches it on closure
of the orifice. This swelling results from oedema and infiltra-

tion with leucocytes, and is commonly seen in the form of a
nun>ber of bead-like elevations, described usually as ve(/eta-

tio)iM. These may entirely subside, Init if they persist they
become covered with deposits of fibrin, which intimately unites
itself with the deeper tissue containing the leucocytes. By the
continued addition of deposits of fibrin, very large vegetations
may he formed which project into the valvular orifice, and
from which particles, loosened by softening, may be detached
by the force of the current of lilood. Such a detached particle
is carried along with the blood-current to distant vessels of
gradually diminishing .size, and ultimately meeting with one
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small enou<?h to rcsi.st its furtlicr progi-ess, becomes impacted
therein. This process is known as einlxdism. At different
stages short of this, subsidence of the inflammation may occur •

and though in the earhest period coin])]cte resolution pi-ol)ably
may take place, there is more often some oi-ganization of the
leucocytal infilti-ation, and fil)rous tissue forms, by the gradual
and irregular contraction of which—a process similar to that
which occurs after inflanmiation in other parts—tlie valves
become shortened, deformed, and incapable of completely cover-
ing the orifice they are intended to close. In some cases the fibi-ous
tissue acquires an almost cartilaginous harthiess, or calcareous
particles are deposited, and the valve segments not only fail to
close the valve aperture, but, by their constant projection into
the orifice, offer a definite obstruction to the passage of the
blood through it.

Symptoms.—Endocarditis, as it occurs in acute rheumatism,
has but few symptoms. Indeed it mostly proceeds without any
appreciable alteration of those which are due to the rheumatism,
and is detected only by the stethoscope. It happens in some-
what less than half of all cases of rheumatic fever, and mostlv
within seven days of the lieginning of the attack. If the heart
be carefully auscultated, the first indication will be a slight
prolongation, or roughness, or some want of clearness of the
first sound at the aortic or mitral ai-ea, according as the one or
the other valve is the seat of inflammation. Within twenty-four
hours it may lengthen into a distinct murmur, or soft blowing
sound, which accompanies, and does not abolish, the first sound.
If the aortic valve is affected, the second sound may become
imperfect, and a diastolic murmur may become developed, but
this is much less frequent, while the systolic murmur in the
mitral area is the most common of all. As above stated, this

physical sign may be the only indication of endocarditis, but
increased force and frequency of the heart's action, palpitation,

some prsecordial pain and distress are occasionally observed.
In the course of rheumatic fever the murmur may entirely dis-

appear, and no evidence of cardiac disease remain ; on the other
hand, the murmur may become louder and harsher, more widely
diffused, or definitely follow the course of the blood-current, and
ultimately persist as evidence of obstruction or regurgitation.

The future is, accordingly, very uncertain, a large proportion of

the cases in which a definite murmur of endocarditis is heard
subsequently developing into cases of chronic valvular disease.

Diagnosis.—This requires some care, as the murmu s of recent

acute endocarditis may be confounded with fuuctionnl nuirmurs,

with the nuirmurs of old valimlar diseaxe, and with pericardial

friction sounds. The chief point to note is that the murmur of

acute endocarditis is generally soft in (|uality, systolic in time,

and strictly limited to the area of the valve affected—that is,

either the aortic or the mitral area. Acute simple endocarditis
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of the pulmonary or of the tricuspid valve is practically out of

the question. A functional or hremic murmur is generally

loudest over the pulmonary artery, and often harsh in quality.

The murmur of chronic endocarditis is often loud or harsh,

heard over a larger area, and accompanied by some alteration in

the size or shape of the lieart.

Prognosis.—In the course of an attack of rheumatic fever,

or of any other acute disease causing acute simple endocarditis,

there is nothing to guide one as to the outcome of the disease.

In a large number of cases the murmur disappears, and the

patient apparently recovers completely
;
nevertheless, valvular

disease may supervene several years afterwards. In a few cases

the affected valvi; soon becomes incompetent, and the patient

suffers henceforth from "heart disease."

Treatment.—The influence of treatment upon acute simple
endocarditis is not very apparent, and many are content to leave
it alone. More often a small blister, about three inches by two
inclies, is placed on the chest over the affected valve. The treat-

ment proper to acute rheumatism should be continued, and this

will, of course, necessitate rest in the recumbent jjosition and
light diet, Avhich are also desirable for endocarditis.

Malignant, Septic, Ulcerative, ob. Diphtheiiitic

Endocarditis.

iEJtiology.—The connexion of this form of endocarditis Avith
rheumatism is Iiy no means so intimate as that of simple endo-
carditis, although in a certain proportion of cases (53 out of 160
—Osier) a rlieumatic history was obtained ; in some of these the
symi^toms have developed in the course of the rheumatic fever,
and in otiiers they have arisen in the stage of chronic valvular
disease. Malignant endocarditis may occur quite spontaneously
—at any rate, without any previous history to explain it in the
present state of our knowledge. On the other hand, besides
rheumatism, its predisposing cause may be found in acute pneu-
monia, in the eruptive fevers such as scarlatina, in puerperal
processes, in septicaemia and pyjemia, in ague, and in some other
conditions.

Anatomical Changes.—In this forai of endocarditis the tissue
o£ the inflamed valve is softened, and breaks down, so that
erosions or ulcerations take place, and as a result of this fibrin
is deposited upon the roughened surface, and accumulates into
irregular masses of vegetations, which may reach the size of a
hazel-nut. By the use of suitable colouring agents micrococci
can be demonstrated on the surface, and more or less deeply
in the substance of the vegetations and fibrinous deposits,
forming considerable masses, or colonies. Several important
changes result from these processes in the valve. The valve

29
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itself lanay be completely perforated, or strips of tissue may be
paittly iseparated and hanpf loosely in the blood current, or
portions may be completely detached. Sometimes a part of
the valve is so weakened by the destructive process that it

yields before the pressure of the blood, and a saccular dilata-
tion, or aneurysm, of the valve is formed, projecting on the
oj)posite side. Another result is the occurrence of endocarditis,
Qi- endarteritis, in adjacent parts from a strip of the valve playing
backwai'ds and forwards in the blood currents with the systole

and diastole of jthe' ventricle, and striking alternately the walls
of the cavities in front and behind. In the case of mitral endo-
carditis^ these are the left ventricle and the left aui'icle; in the
case of aortic endocarditis, they are the aorta and the left

ventricle. At the spot struck inffecti.on takes places, and causes
a fresh patch of endocarditis, or endarteritis in the case of the
aoi'ta. .

•> But the most important effect of malignant endocarditis is the
itt'fection of the whole arterial system l>y particles detached from
the! valves being carried to remote parts, and it is to this pro-

cess, combined, probably, with the presence of micrococci in

the detached fi'agments, that the special featm-es of malignant
endocarditis are due. JEmbolism, or the impaction of particles

in arteries, takes place in the most various parts of the body.

It is especially common in the vessels of the spleen and kicbieys,

but it hapxjens also in the vessels of the brain, alimentary canal,

skin, retina, and lungs, and the larger vessels supplying the

litabs, such as the radial, uhiar, tibial, brachial, and others. The
loefel results of these impactions are described more fully under
Erttbolism ; but they may be here briefly stated to be—(1) Ob-
stiniction of the circulation

; (2) hajmorrhage within the area

of distribution iorf the obstructed vessel, as seen in the hajmor-

rhagic infarcts of the spleen and kidneys ; and (3) suppuration in

the same area from the septic influence of the micrococci.

.•The effects upon the various organs, as they maybe seen in

different ca.ses of malignant endocarditis, are—softening and

abscess of the brain, and meningitis ; retinal haemorrhages and

optic neuritis; diffused swelling, ha?morrhagic infarctions, and

abscess of the spleen
;
hsemorrhagic infarctions, or general dif-

fused inflammation of the kidneys; hemorrhages under the skin;

hseniorrhagic infarctions and abscesses of the limgs
;
pleurisy and

ehipycma.
Malignant endocarditis, like simple endocarditis, affects chiefly

thfe left side of the heart; 'hwt the proportion of cases in which

the right side is involved is much larger than in the simple form.

Symptoms.—Two varieties of the disease are commonly recog-

nized, though some cases combine the characters of each, and

others do not strictly conform to either. These forms are tlie

tpphoid and the pymmic. In the typhoid form, the patient may have

been perfectly well until he complains of some such symptoms as
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usher in other severe febrile diseases, pain in the head, or in

the back and limbs, or a definite rigor or rigors. Then follows

severe pyrexia, with its usual conditions—high teinperature,

quick pulse and respiration, dry tongue, loss of appetite, thirst,

and malaise. Frequently, within a few days, the patient is pros-

trate, apathetic, drowsy, and at night delirious ; but the time of

appearance of this symptom is determined, as in typhoid fever,

by the severity of the disease. The temperature is high, reach-

ing 103°, 104°, or 10o°, but is generally remittent or intermittent,

and sometimes with remarkable regularity for long periods.

Thore is often free perspiration. The pulse is rapid, ranging

from 100 to 140, or even higher. If the heart be auscultated,

a murmur will generally be heard at one or other orifice,

mostly, however, on the left side. Still, it must not be forgotten

that in these cases murmurs may be entirely absent. In cases

with a previous history of rheumatism, there may be more com-

plete evidence of cardiac disease in enlarged precordial area,

displacement of the impulse, or irregular action. The respira-

tions are I'apid, sometimes without definite lesions of the lungs,

at others with signs of bronchitis, oedema, or congestion. The
condition of the bowels varies, but there are often loose, yellow

motions, with much resemblance to those of typhoid fever, and
the abdomen may be distended.

The spleen is often enlarged, and may be tender. Albuminuria
is frequent ; the albumen may be abimdant, and l)lood sometimes
appears. In some cases petechial haimorrhages appear under
the skin, the petechice being generally small, and situate on the
tnmk, about the groins and axilla?. Hsemorrhages may occur in

the retina ; and optic neuritis is often present. The tongue
shows the usual changes of febrile diseases, being at first

moist, with white fur, subsequently dry, glazed, or brown and
cracked. In the more advanced stages, low delirium is mo.stly

present, first at nights only, later on continuously, and this may
lapse into complete coma before death. Sometiilies embolism
of a large vessel in the brain or a limb may lead to hemiplegia,
or threaten gangrene, but embolisms of these larger arteries are
not so frequent as those of tlie small vessels in the viscera.

In the pysemic form rigors are a prominent symptom, occur-
ring once, twice, or more times in the day. Rheumatism and
actual cardiac disease are less often present as antecedents, and
the endocarditis more often affects the right side of the heart
than in the typhoid form. It may begin, like the last, with
vague or more decided pains in the limbs or back, imtil the
first rigor occurs. The patient is often very anaemic, almost as
if a great loss of blood had occm-red. The heart may present
but little or no evidence of enlargements, and the murmur may
1)6 limited to the area of the pulmonary artery, in which case
doubt will arise as to whether the murmur is simply hemic, as
a consecjuence of the pronounced anaemia ; on the other hand, in
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many cases the same conditions of the cardiac apparatus may
exist as in the typhoid form—namely, the mui-murs of mitral or
of aortic disease. For the rest, the local conditions are not very
different from those of the typhoid form. The spleen may be
enlarged, dian'hoea with loose yellow motions often occurs, and
albuminuria may be present. The temperature rises to a great
height, 105° or 106°, in the rigors, and may fall to the normal or
subnormal in the intervals. Sweating occurs, and is often pro-
fuse. As the case continues, emaciation becomes more mai'ked,
and with increasing delirium and apathy or coma death results.

Instances occur in which the characters of these two gi'oups

are more or less combined ; and the complication of pneumonia,
pleuri.sy, or meningitis, in particular instances, may give a special

character to the case.

The duration of malignant endocarditis is very variable. It

may be fatal in two or three weeks, or may last six or seven
months, with pyrexia thi'oughout. In cases of old heart disease,

the supervention of this form of endocarditis is indicated by re-

mittent pyrexia, and by the occm-rence of embolisms in different

parts of the body, but the cardiac symptoms may continue pre-

dominant, and thus distinguish this group of cases from those

first described.

Diagnosis.

—

Typhoid fever is the disease most likely to be
confounded with it—that is, ulcerative endocarditis is frequently

mistaken for typhoid fever ; both are acute severe febrile diseases,

and in both there may be a marked absence of localizing syrup-

toms : on the other hand, there is often in ulcerative endocarditis

swelling of the abdomen, with freciuent loose yellow motions,

and enlargement of the spleen may further increase the resem-

blance. The following are points of difference :—In malignant

endocarditis there is a more uniformly remittent or intermittent

course of temperature, which may last several weeks : rigors,

petechiEe under the skin, much pallor of the face, optic neuritis,

or retinal haemorrhages, if present, are more in favour of endo-

carditis ; and a cardiac murmur, especially if it is observed to

change its characters under observation, is strong presumptive

evidence.

The diagnosis from jn/wmia must depend on the presence of

the cardiac murmur, and the absence of any wound or suppura-

tion, which could give origin to blood-infection ;
but endocarditis

may arise in pyaemia following a wound, and it is then difficult to

say how far the symptoms are due to the original focus, the

wound, and how far to the secondary focus, the endocardium.

Malignant endocarditis with pyemic symptoms has sometimes

been preceded by purulent discharges from mucous membranes,

such as those of urethritis and vaginitis. Ague may be closely

simulated by endocarditis, with even quite regular attacks ot

pyrexia ; the absence of malaria as a cause, and the ineifieacy ot

quinine in the treatment may help to a diagnosis.

i
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Miliary tuberculosis may be tliouglit of in presence of endo-

carditis, from the fact of the continued pyrexia. But after a

time local signs peculiar to one or the other ought to be observed.

The development of malignant endocarditis in rheumatism,

pneumonia, or old valvidar disease must be recognized by the

typhoid or septicsemic type of the symptoms, and by clianges in

the cardiac sounds indicating recent lesions.

Prognosis.—This is almost hopelessly bad. It is doubtful if

any well-marked case of the ty[)hoid or pysemic form has ever

recovered. On the other hand, attacks of pyrexia in old valvular

disease, with or without evidence of embolic processes, have
subsided sometimes, to occur again after an interval of weeks or

months. It is, however, a question how far these attacks are

sejitic or malignant; and whether or not they depend on the
presence of micro-organisms.
Treatment can obviously be little more than jjalliative.

Quinine, salicylic acid, and antipyretics liave been administered,
partly to reduce temperature, partly in the vain hope of antago-
nizing the influence of micro-organisms. The general rules for

nm-sing and dieting in typhoid fever are applicable here : milk,
beef-tea, and other light nutriment being given frequently in
small quantities. Profuse diarrhoea may be checked, if required,
by astringents. The delirium is rarely so violent as to require
any special treatment. Stimulants are naturally given, as the
heart's action early tends to be seriously affected.

CHRONIC ENDOCARDITIS AND DISEASES OF THE
VALVES.

As a result of the several changes in the structm-e and shape of
the valves produced by endocarditis, their efficiency is seriously
impaired, and the circulation of the blood through the heart is to
a greater or less extent affected. This takes place in two ways :

firstly, the thickening of the valve, or vegetations or fibrinous
masses upon it, or the union of two or more segments of a valve
together, may materially narrow or constrict the orifice through
which the blood passes from auricle to ventricle, or from ventricle
to aorta. Secondly, the contractions or deformities of the valves
may so shorten them, or diminish their area, as to render them
incapable of closing the orifice, and preventing reflux of blood
from ventricle to auricle, or from aorta to venti-icle. The one ca.se
is called obstruction or stenosis, the other ret/urgitation or iiicom-
lietence. These two conditions may occur singly or combined at
any one of the four orifices of the heart ; but they are much more
frequent on the left side of the heart than the right, as endo-
carditis, which is the chief cause of the valvular deformities,
rarely attacks the right heart. It must, however, be reraem-
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bercd that regurgitation may arise from a simple dilatation
of the orilice, which the valve is unable to cover, although itself
healthy. This takes place frec^uently in the case of the ti-icuspid

.
and mitral orifices, and accounts for many instances of the
tricuspid regurgitation which follows upon disease of the left

• side of the heart. At the aortic orifice mptures of the segments
of the valves from strain and injury will lead forthwith to
•regurgitation, while secondary endocarditis and deposits of fibrin
xipon the injured valve will lead to obstruction in addition. At
the pulmonary orifice, organic obstruction and regurgitation are
mostly the result of inflammatory changes during fcetal life,

which hinder the development of the heart, and produce con-
genital malformations, with a sjiecial train of symptoms (see

Congenital Malformations) ; but they are sometimes due to
malignant endocarditis of the pulmonary valves (see p. 4ol).

Relative Trequency of Valvular Lesions.—Mitral vahc
disease is more common than aortic valve disease : mitral regurgi-
tation alone is the most frccjuent, a combination of obstruction
and regurgitation next in frequency, and pure obstruction lea.st

frequent. At the aortic orifice, double disease (ol)struction and
regurgitation) is most common, simple regurgitation comes next,

and pure obstruction is comparatively rare. Mitral regurgitation

is often the result of, and then accompanies, aortic disease. On
the right side of the heart, tricuspid regurgitation is the only

form that is at all frequent, and it is mostly secondary to mitral

disease, or to chronic lung disease, such as emphysema or

bronchiectasis. It may follow mitral disease, when this is the

result of aortic disease.

Ijffects upon the Heart.—The ordinary phenomena and
symptoms of valvular diseases of the heart are the effects, direct

and remote, of the obstruction and regurgitation which accom-
pany theiu. Valvular disease may occasionally exist for even

long periods without producing any apparent result, except the

physical sign of cardiac murmur, by which its presence is de-

tected. The reserve power in the heart is sufficient to overcome

the slight obstruction which the valve disease has created. But
sooner or later the obstruction at the orifice or the imperfect

action of the valve has its effect upon the walls of the heart in

. producing either hypertrophy or dilatation or both. In accordance

with what takes place in other parts of the body, the increased

work thrown upon the walls of the left ventricle, in order to

overcome an obstruction existing at the orifice of the aorta,

, leads to its compensatory hypertrophy, so long as it is adequately

nourished, and up to a certain limit, which, no doubt, varies

imder different circumstances. If the resistance in front be

carried beyond this limit, or if the muscle of the heart be insuifi-

ciently nourished, then the walls of the cavity will yield before

the increased pressure they are subject to, tmd dilatation will

take place. Hence, according to circumstances, valvular lesions
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may result in hypertrophy alone, or 'dilatation aldrifey or both
together ; and the last condition is the most common.
Hypertrophy and dilatation affect j)rimarily the Avails of the

cavity immediately behind (in the com-se of the circulation) the

valve which is diseased—that is, the left ventricle is first affected

in disease of the aortic valves, and the left auricle in obstruction

of the mitral orifice ; but the changes are not limited to these
cavities respectively. For, firstly, by continued dilatation of the
left ventricle the mitral orifice will become enlarged, and regur-
gitation will take place in the way above mentioned, and then
the left auricle will be placed in the same position of overstfain
Avith regard to the mitral orifice, as Avas the left Ventricle \vith

regard to the aortic orifice. And, -secondly; 'without' actual
dilatation, the pressure in the circulation be'hifid'i'the fitst

affected cavity Anil be so increased as to involve succetj.sively' i^bt

only the cavities of the heart, but also other structm'es through
Avhich the cm-rent of the blood passes. In this way, disease of
the aortic valves may be folloAved successively by dilatation and
hypertrophy of the left ventricle, the left auricle, the right
ventricle, and the right auricle ; and constriction of the miWal
orifice successively by similar changes in the left amicle, the right
ventricle, and the right auricle.

Congestion of the lungs, which lie, as It were, betAveen the left
apicle and the right A'cntricle, contributes to the effect upon the
right side of the heart. It increases the pressure in the pulmo-
nary artery, Avhich the right ventricle may for a time overcome,
but ultimately the Avail of this cavity yields, and the tricuspid
valve becomes inefficient. This may happen either from dilata-
tion of the orifice itself, or from the distension of the ventricular
Avails drawing doAvn, aAvay from the plane of closure, the 'seg-
ments of the tricuspid valve which are attached to them by the
chordfe tendinese and the papillary muscles. The delay is 'tfiten

felt in the right auricle, and since this receives thfe ' bl6tiel"6f
the superior and inferior veme cava?, the whole of the 'systfemic
A^enous cii-culation is thereby affected.
The size and shape of the hieart ai»e much altered hy the*e

changes, and differently according to the cavity or'' cavities
concerned. When the riffht ventricle is much ' dilated,' thfe' tri-
angular shape of the heart is lost, it becomes more globultir, and
the apex of the heart is formed partly by the right yentrfcfle
instead of being formed entirely by the left. With' hypertro'phy
of the left ventricle, the enlargement tends to be in a tei^icjal
direction, so as to displace the apex of the heart doAvUAvards; but
Avhen cHlatalion is in excess of hypertrophy, there is also, gl'eat
enlargement laterally, and the impulse may be felt, during life,
four or five inches to the left of its normal position. The wall.'^ of
the left and right ventricles may reach double their normal thick-
ness

;
but the Avails of the auricles, though dilating considerably,

do not become thick in proportion. As a result of these chan^fes
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the weight of the heart may increase from the nine, ton, or
eleven ounces wliieh are normal, to sixteen, ei/?htecn, or twenty,
according to the number of tlie cavities involved, anil the extent
of hypertrophy. The greatest enlargement occurs in aortic
disease, in which the heart has been known to attain the weight
of forty-eight ounces. Such examples are known as bovine, hearts.

Fibroid and fatty degeneration of the myocardium are some-
times the results of chronic valvidar disease.

Effects upon other Organs.—The secondary remote effects
of valvular disease on otlier organs, produced as they are by
defects in the circulation of the blood wliich pervades all parts of

the body, are numerous and widespread. They are mo.st mani-
fest in the subcutaneous tissues, which become oidematous, and
in the lungs, liver, kidneys, .spleen, and gastro-int-estinal nmcous
membranes. The most fi'equent of these are venous congestion and
mdenm.

Lungs.—The delay in the circulation wliich results from im-
paired action of the valves on the left side of the heart, first

affects the lungs; the blood in the pulmonary veins flows with
difficulty into the left auricle, and more or less .stagnation of the
blood in the capillaries takes place. In early stages there is

simply undue fulness of tlie venous radicles in the lung ; there is

often, in addition, a transudation of serum into the air-vesicles

and minute bronchial tubes, so tliat on section of the lung a

quantity of yellowish or almost colourless frothy liquid flow.s

from it ; and in advanced cases the most affected parts of the lung
become solid, tough, airless, dull red in colour, and uniformly
smooth, resembling somewhat the cut surface of the spleen. This

condition has been called splenization, heart-lung, or red induration,

and appears to be a mixed condition of oedema and congestion

with minute hajmorrhages. In a later stage, the colour is

browner from the presence of pigment {broim induration). Both
induration and ordinary oedema affect especially tlie bases of

the lower lobes. As a result of local interference with the

circulation, some transudation of fluid into the plem-al cavity

(hydrothorax) often occurs, and there is more or less proneness

to inflammatory lesions of the lung, either in the form of

-

bronchitis, pneumonia, or plemisy.
Liver.—IhQ hepatic vein opens into the inferior vena cava so

close to the right ventricle tliat the influence of cardiac disease

upon the circulation of the liver can be readily understood. The

organ enlarges considerably, and becomes darker in colour, and

in advanced conditions acquires a peculiar appearance of red,

yellow, and white mottling, to which the name of nutmeg liver

has been applied. On section the centre of each lobule is seen

to be occupied by the enlarged hepatic vein-rootlet transversely

divided, and the adjacent central zone of the lobule is dark-red

or purple ; outside this is a zone of white or gray colour,

which the microscope shows to consist of cells in a state of
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advanced tatty degeneration ; and outside this the most external

zone of tlie lobule is of a yellow colour, from the retention of bile

within it.

Kidneys.—These are, as a rule, simply congested, becoming m
consequence larger and dark-coloured ; but from long-continued

congestion a certain amoimt of filirous tissue may develope, and

by its irregular distribution and contraction, produce a granular

condition of the surface.

Ot/ier Abdominal Orf/ans.—The spleen becomes hard and darker

than normal, and, though varying in size, is often smaller. " The
congestion of the stomach and intestine, like that of the spleen, is,

of course, secondary to that of the liver, since the veins derived

from these organs empty themselves into the portal vein. The
mucous membrane becomes congested, and after death consider-

able distension of the vessels, and sometimes hsemorrliages into

the substance of the mucous membrane, may be seen. Ascites, or

dropsy of the peritoneal cavity, is another result of the obstruc-

tion to the circulation in tlie radicles of the portal vein.

Since malignant or ulcerative endocarditis is fre(iuently grafted

upon chronic valvular disease, the different organs may he the

seat of tlie embolic infarcts {see pp. 44.5, 448). The lungs, more-
over, may contain infarcts in the later stages of heart disease,

independent of the acute form of endocarditis. They occur as

wedge-shaped or conical blood-colouretl masses, occupying com-
monly the lower lobes, and especially their lower edges, and-
appear at first siglit as if they Avere simply lijcmorrhages into

the substance of the lung. Accordingly they have lieen described
as pulmonary haemorrhaye ; but in their shape, distribution, and
subsequent progress they resemble precisely the embolic infarcts

which occur in the spleen and kidneys, and no doulit the ha'iiior-

rhage is determined by tlie impaction in the arteries of filirinous

masses formed from tlie blood in the recesses of a dilated right
ventricle or right auricle. Commonly about an inch in diameter,
they may sometimes reach a large size.

Physical Signs.—Amongst the clinical features of valvular
disease, we may first consider the auscultatory phenomena
which accompany it ; but it must not be forgotten that, although
the most valuable information may be obtained from the altera-
tions in the heart-sounds, no safe estimate for purposes of
prognosis or treatment can be made without a thorough investi-
gation into the size and action of the heart, and into remoter
evidences of the way in which the circulation is carried on.

It has been already stated that valvular disease leads to a
modification of the natural sounds of the heart, so that more
prolonged sounds are heard, called murmvrs, or hiidts that such
murmurs may occur during the contraction of the ventricles
(systolic), or during their dilatation (diastolic)

; and that they
arise in consecpience of ohstniction, or stenosis, at the valvular
orifices hindering the flow of blood in its natural course, or from
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imperfection, or incompetence, of the valves, which allows the bloodTO now back, or regurf/itate.

If, now, we consider that each of the four cardiac orifices isprovided mth a valvular apparatus which may l)e diseased, we
shall see that we can have at each of them a murmur due to
obstruction (or stenosis) and a murnnir due to regurgitation (or
mcompetence). It will be further observed that at certain orifices
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Fig. 15.—Acetic Disease. Systolic ksh Diastolic Muemtjes.
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I

Fig. 16.—Miteal Disease. Peesystolic (late Diastolic) Mubmue,
WITH Eeduplicated Second Sound.
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Fia. 17.

—

Miteal Disease. Peesystolic and Systolic Muemues,
WITH Eedotlicated Second Sound.

12 12 12 I

Fig. 18.

—

Miteal Disease. Systolic and Mid-diastolio Muemues,
with Reduplicated Second Sound.

In the above diagrams Nos. 1 and 2 represent the fir.at and second sounds
respectively, and the shaded lines between them show the periods of

time occupied by different murmurs.

the obstructive murmurs are systolic, and the regurgitant are

diastolic ; while at the other orifices the regurgitant murmurs are

systolic, and the obstructive are diastolic.

Thus, an obstruction at the aortic orifice gives rise to a murmur
during the contraction of the ventricle, which forces blood past

the obstruction ; hence it is a systolic murmur (Fig. lo).

Incompetence of the aortic valves gives rise to a murmur
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during the dilatation of the ventricle, because -when the ventricle

ceases to contract, the aorta recoils upon the column of blood
within it, and forces it against, and partly through, the now
incomi^etent sigmoid valves ; hence there is a diastolic murmur
(Fig. 15).

Incompetence of the mitral valve causes a murmur dm-ing
the contraction of the ventricle, because it is during systole

that these valves are called into play ; hence with their failure

a systolic murmur results (Figs. 17 and 18).

Obstruction at the mitral valve causes a murmur during the
dilatation of the ventricle, because during this dilatation only
can a current of blood pass from the auricle into the ventricle.

Hence, such a murmur must be diastolic in the sense that it

takes place during ventricular dilatation. But it may be, in Dr.
Bristowe's terms, early, mid, or late (see p. 440). Frequently the
murmur of mitral obstruction is a late diastolic or presystolic

(Fig. 16). This appears to result from the peculiar way in which
the auricle contracts. It will be remembered that in the normal
heart Avhen the ventricle contracts the mitral valves close, and
the auricle begins to dilate as blood pours into it from the pul-
monary veins ; but when the ventricle begins to dilate, the auricle
does not thereupon contract, but both cavities are for a time in a
state of dilatation ; and this is in the first half 6f diastole. Then
the auricle, being completely filled, contracts during the latter
half of diastole, and its contraction is immediately followed by
that of the ventricle. If an obstruction exists at the mitral
orifice, it will be especially diu-ing the auricular contraction that
vibration and sound will be produced hy the greater force of
the current at that time ; and hence the murmur produced will
occur just before ventricular systole, and Avill be presystolic.
Because it is believed to occur during the contraction of the
auricle, it has also been called auricular systolic.

This murmur is further characterized "by a peculiar rough,
churning, or rumbling quality, and by its becommg louder and
loudei-, until it terminates in a very loud first sound (Fig. 16).
Associated presystolic and systolic murmurs are represented
diagramraatically in Fig. 17. A mid-diastolic murmur is one
which begins just after the second sound, and ends appreciably
before the next first sound. Often there is a long mterval between
it and the first sound; sometimes the interval is very short,
especially if the heart is beating quickly, but the murmur even
then does not get louder towards the end, like the presystolic.
It is either blowing or rumbling in character (.•;ee Fig. 18).
An early diastolic is the least frecjuent of the murmurs of mitral

obstruction
: it is blowing in character, and generally of short

duration. Its position in the cardiac rhythm is that of an aortic
regurgitant murmm*, and may be represented by Fig. 15.
The explanation of the early and mid-diastolic murmurs of

mitral obstruction is not so simple as that of the late, or pre-
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systolic. TiK^y must take place during the passive flow of the
blood from the auricle to the ventricle. There is no difficulty in
believing this, .since the passive ilow of blood in the jugular vein
is competent to produce a very loud sound, the bruit de dialde, or
venous hum

; but it might be thought that if the passive flow
of blood produced a murmur in the middle of diastole, the con-
traction of the auricle ought in the same heart to produce a
well-marked presystolic immediately contiinious with it. The
absence of such a continuation into the pre.sy.stolic time is to be
explained by the fact that in such cases the auricle is generally
much dilated and Aveakened.
What is here stated of the aortic and mitral valves may be

said, mutatis mutandis, of the pulmonary and tricuspid valves;
and the relation of the murmurs to the rhythm of the heart
and the flow of blood through it may be tabulated as follows :—

Orifice. Lesion. Murmur.

Aortic 1 Obstruction. Systolic,

or
]

Pulmonary.
(
Regurgitation. Diastolic.

I Early.
Mitral I Obstruction. Diastolic. < Mid.

or
( I.ate (Presystolic).

Tricuspid.
(
Kegurgitation. Systolic.

Of these, the pulmonary regurgitant and tricuspid obstructive
murmm's are very rare ; and murmurs actually due to pulmonary
obstruction are less frequent than the rejnaining five, although
a systolic murmur over the region of the pulmonary artery is

(juite common as a result of changes in the quality or cjuantity

of the blood, and is known as a hjemic or fimctional murmur.
(See Anaemia.)

Obviously, the eight possible lesions above indicated (obstruc-

tion and regurgitation at each of the four orifices) cannot be dis-

tinguished solely by the relation of their murmurs to the sounds
of the heart. But we find the means of discrimination in the

different points of the pra?cordial area at which the sevei'al

murmurs are best heard ; and these are determined not so much
by the actual position of the valve below the surface as by the

direction of the current of blood which is flowing past the orifice

at the time, and in which, indeed, the sound-vibrations are largely

or entirely produced. Indeed, three of the orifices (aortic, mitral,

and tricuspid) lie so close together that if the mui-murs were
heard only at the orifice concerned, it would be very difficult to

distinguish the different kinds. But the flow of blood in the

aorta from mid-sternum towards the right clavicle, in the ])ul-

monary artery from the stermmi upwards towards the left, and in

the heart from auricle to ventricle, conveys each murmur along a

special i)ath ; and the reflux of lilood through the aortic valves into



CHRONIC ENDOCABDITIS AND DISEASES OF THE VALVES. 461

the ventricle, and through tlie mitral valves into the auricle acts

in a similar way in the case of regru-gitant murmurs. The term

area (mitral area, aortic area) is often applied to the part of the

prtecordia or adjacent chest-wall, where a particular murmur is

commonly heard, and in auscultating the heart for valvular

disease these areas must be successively examined.

Aortic obstructive murmurs are heard with greatest intensity at

the junction of the third right costal cartilage with the sternum,

and at the extremity of the second right intercostal space
;
they

can be traced upwards towards the inner half of the right

clavicle, and into the vessels of the neck.

Aortic regurgitant murmurs are heard with greatest intensity

over the sternum, at the level of the thu-d costal cartilages, and
are traceable down the sternum, often to the base of the ensiform

cartilage ; sometimes also do^\^lwards to the left, in the direction

of the apex of the heart.

AVhen these two murmurs are combined they may be heard
together over the junction of the right third costal cartilage with
the sternum ; sometimes they are only heard separately, and then
respectively above and below this point.

Mitral obstructive murmurs are heard mo^t loudly at the point

of impulse of the heart against the chest
;
though sometimes

audible more or less imperfectly between this point and the
sterniun, they are always best heard at this "spot, and are often

strictly lunited to an area of an inch or inch and a half in

diameter. The stethoscope should always be placed over the
actual heart-beat, as foxmd by examination, and not only over the
spot where the apex should l)e normally foimd.

Mitral regurgitant murmurs are mostly heard with greatest
intensity at the apex of the heart, but they are commonly widely
diffused, slightly over the prfecordial region, towards the sternum
and the base of the heart, and also outwards to the left. In
the axilla they often lose in loudness, but are again heard at the
angle of the left scapula, and even all over the base of the left

chest, and over the base of the right chest
;
sometimes, at least on

the left side, as loudly as in front.

Pulmonary obstmctive murmurs are heard with great intensity
in the second left intercostal space at its inner end, and can
be traced outwards in that space, and upwards towards the left
clavicle.

Pulmonary regurgitant murmurs are exceedingly rare
;
they

have been heard at the jvmction of the third left costal cartilage
with the sternum, and thence downwards over the right ventricle,
along the left border of the sternum.

Tricuspid obstructive murmurs are also exceedingly rare, but
murmurs attributable to such a cause, and having a presystolic
rhythm (like mitral obstructive murmurs) have been heard at
the left side of the sternum, over its junction with the fourth
costal cartilage.
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Tricuspid recjurcjitant munnui-.s are heard at the lower half of
the sternum, over a triangular area corresponding i)retty closely
to the part of the heart left exposed between the two lungs, but
they may extend widely to the right, as far, indeed, as the right
nipple in some cases.

Iti applying the above rules to any case before us we must
bear in mind the followmg facts :—Firstly, valvular disease may
exist without a murmur being ijroduced. Secondly, very loud
murmurs are heard over a large extent, and so encroach on
the areas of healtliy valves. Thirdly, two or more valves may be
diseased at the same time, as, for instance, the aortic and mitral
together ; the mitral and tricuspid together ; or even the aortic,
mitral, and tricuspid at the .same time. Fourthly, that besides
valvular disease many other conditions (aneurysm, anaemia,
certain diseases of the lungs and pleura) give rise to murmurs
in this situation.

In the presence of these valvular murmurs, the natural heart-
somids may be considerably altered or partly disappear. Since the
second somid of the heart is due to the closure and vibration of

the sigmoid valves, disease of these valves resulting in. their

imperfect closure must be followed by a diminution in the loud-
ness, or by complete abolition of the second sound, .so that with
a regurgitant aortic murmur the second sound is enfeebled or

absent. The same applies to the mitral valve : its perfect closure
contrilnites to the first sound, which must be weakened Avhen
regurgitation is present. It must, of course, be remembered that

since both sides of tlie heart contribute to the natural sovmds, the

disease of one side alone may fail to abolish them. Another
fre()uent modification in heart disease is accentuation of the second
sound at the pulmonary orifice ; this occurs especially in mitral

regurgitation, and is brought about by the increased pressure

in the left auricle, i^ulmonary veins, and pulmonary circulation

generally. Mitral con.striction in early stages is accompanied by
an accentuated first sound at the apex, and a reduplication of

the second somid at the base, or lower sternum.

Thrills.—The thrill, or fremissemmt catairre, is only an occa-

sional physical sign of valvular lesion. It is never present with-

out a murmur, and is indeed due to the fact that some of the

vibrations which cause the sound are of a natiu'e to be felt also.

It is most common in mitral constriction, and accompanies a

large proportion of presystolic (or late diastolic) murmurs, and

some mid-diastohc murmm-s. Thrills wth other mm-murs are

comparatively rare, and tlie valvidar lesions which they accom-

pany may be arranged in the follpwing order of frequency: pul-

monary stenosis (congenital), aortic stenosis, aortic regm-gitation,

mitral regurgitation, tricuspid stenosis.

The other i)hysical signs of valvular disease are due to the

changes in the size and sha}>c of the heart, namely hypertrophy

or dilatation. These are dealt with in detail in other places.
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Symptoms—In describing these, it will be best at first to

limit ourselves to disease of the valves on the left side, the

aortic and mitral valves. Pulmonary valve disease is rare

except in the congenital form, which Avill be considered here-

after, and tricuspid disease is mostly secondary to mitral

affections.

Disease of the aortic and mitral orifices may exist practically

without any symptom for long periods, and may be detected only

on auscultation. This is explained either by the slightness of the

lesion or by the hypertrophy of tlie muscular walls being sufficient

to meet the additional strain upon them. The valvular lesion

is then said to be compensated. But Avhere the compensation is

insufficient, or where hypertrophy is accompanied by dilatation,

symptoms sooner or later manifest themselves.

Mitral disease may be taken first, as being tlie most frecjuent.

The symptoms are in many points the same, whether the disease

be oV)structive or regin-gitant. The early symptoms are pain, or

distress at tlie heart, or palpitation, shortness of breath, and
swelling of the feet ; in later stages, evidences of failing circula-

tion in the various organs of the body. Congestion of the lungs

is shown by cough, by mucous exi^ectoratiou, by occasional

haemoptysis, which may arise from the infarcts above described,

by orthopnoea at night or continually, and by dyspnoea on the

slightest exertion. On examination crepitations will l>e heard at

the bases of the lungs, and in advanced cases dulness, with de-

ficient entry of air, and deficient tactile vibration. General venous
stagnation is shown by a rich red colour or actual lividity of the
lips, cheeks, ears, and extremities, and by the occurrence of

anasarca, mostly in the lower half of the body. The congested
liver is large and smooth, reaching perhaps in the abdomen to

the umbilicus ; and the skin is slightly jaundiced, tlie yellow tinge
of the forehead combining with the deep red of the lips and
cheeks to give a very characteristic appearance to the sufferer.

Other results of the hepatic stagnation are ascites, enlargement
of the spleen, and on the side of the stomach more or less fi-e-

quent vomiting. The secretion of the kidneys is also affected,

the urine being scanty, reduced perhaps to ten or fifteen ounces
daily, high-coloured, and containing albumen and fibrinous casts.

Drowsiness, or restlessness, and in advanced cases occasionally
delirium, show the effect upon the circulation of the brain.
Death takes place ultimately from cardiac failure, from oedema
of the lungs, from sloughing of the skin and exhaustion, or from
some other complication.
The differences between mitral regurgitation and constriction

are mainly seen in their effects upon the heart and the vessels,
and in the average time they take to develope symptoms.

Mitral Reyurgitation. — The left ventricle becomes liyper-
trophied with or without dilatation ; the physical signs are the
displacement of the impulse downwards and outwards, the



464 DISEASES OP THE HEART.

systolic mui-nuu- audible at the apex, in the axilla, and at one or
both l)ases behind, and the accentuation of the second sound
over the pulmonary artery. In early stages the impulse is more
or less heaving and regular, the pulse soft, with a high percussion
wave, a rapid fall, a feebly developed tidal wave, and moderate
dierotism. In later stages the heart becomes irregiilar, with a
more and more feel)le impulse, and the pulse is very small, feeble,
irregular, compressible, with the respiratory wave, wliich shows
the incapacity of the ventricular force to overcome the influence
of the respiratory movements on the circulation (see p. 446).

Mitral conntriction at lirst aiSects rather the left auricle than
the left venti'icle. The former is hypertrophied in its endeavours
to overcome the obstruction, and the latter remains of its normal
size. Thus in early stages the impulse may be in its usual
situation, and the condition is revealed only by the characteristic
presystolic murmur, audilile chiefly at the impulse, rough,
rumbling, or churning in character, and running (juite up to the
first sound, which is generally loudly accentuated, while the second
sound is doubled. Where the murmur is best heard there is

often a palpable vibration, or thrill, which is, like the murmur,
presystolic in rhythm.
The pulse in early stages may be absolutely normal, of medium

pressure, and the heart regular ; but in later stages irregularity

is the never-failing characteristic, and especially a form in which
at every foin-th or fifth beat the pulse expands twice close to-

gether

—

i.e., it receives a second wave of blood from the heart

before the first has been passed over to the arterioles. Tracings of

pulses in mitral cUsease are shoAm in Fig. 19. Mitral constriction

may, however, be imaccompanied by any murmur if the am'icular

walls are not sufficiently powerful. On the other hand, the

murmur may be early diastolic ; and not unfrec(uently the

presystolic murmur is changed in the same case for the following

coraiiination : a short systolic murmur, a double second sound,

and then a long mid-diastolic murnmr not running up to the

succeeding first sound. Combined obstruction and regurgitation

may give rise to presystolic and systolic, to systolic and diastolic

(to and fro), and, especially in advanced stages, to an almost

continuous rumbling sound, loudest during diastole, with a

systolic murmur (Figs. 16—18).

Mitral constriction often gives rise to lia^moptysis quite early,

and is perhaps more often than mitral regin-gitation the cause

of hemiplegia from embolism of the cerebral art<>ries. As to

their relative duration and fatality it is difficult to speak, because

while the majority of cases of regurgitation arise out of rheu-

matic fever, many cases of constriction give no previous history

by which the onset can be fixed ; and further, either one may be

secondary to the other. Mitral regurgitation is sometimes more

vapidly fatal than ever constriction can be, terminating within

a few months of the rheumatism which has caused it. On
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tlie other hand, some regurgitation cases last very many years.

Mitral constriction seems to hold an intermediate position.
,

Aortic Dise(tse.—The most common form of aortic disease is

that in which evidence of both obstruction and regurgitation is

present ; but the symptoms are mainly due to regurgitation.

Next most common is regurgitation alone, and pure aortic ob-

struction is relatively rare. Aortic valve disease arises much
less frequently than mitral valve disease from rheumatic fever,

Fig. 19.

A. Ieeegulae Heart of Miteax Regubgitation, Complicated by Renal
Disease. Pressure, Six Ounces.

B. Irregular Heart of Mitral Constriction. Pressure, Three Ounces.
C. Pulse of Mitral Constriction under Treatment. Pressure, One

AND A Half Ounces.

and is often the result of continued strain upon the circulation,
especially from the use of the arms, such as arises in blacksmiths,
sawyers, and others with laborious occupations. Sudden rupture
of the valves also sometimes takes place.

Regurgitant cases are characterized by the murmur already
described. The heart is commonly hypertrophied, with or with-
out dilatation, and the impulse is carried dowwards, and

30
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slightly outwards. The effect on the pulse is peculiar and
characteristic : the hypertroi^hied ventricle drives the ])lood with
great force into the arteries, causing a high percussion wave, but,
the valves closing imiierfectly, the column of blood is not sus-

tained, and the dicrotic wave is badly develojjed from the slight-

ness of the recoil.

The sudden rise of the jjulse-wavc, and its equally sudflen

subsidence give a iieculiar sensation to the finger, which is

exj^ressed by various names given to this form of pulse, such as

kicking, splashing, water-hammer, and shotty. The terras refluent

and collapsing refer to the sudden subsidence of the wave, which
is, indeed, its essential feature. All over the body the sudden and
extensive movements of expansion and contraction in the arteries

produce marked effects. The vessels of the neck throb visiljly

and often painfully ; the digital arteries can be felt with unusual

B

Fig. 20.

A. Pulse of Aoetic REauEoiTATioN. Pbessure, Three Ounces

B. Pulse of Acetic Beguegitation. Peessuee, Fotte and a ±ialf

Ounces.

distinctness, and the pulsation of the retinal arteries can be

Ssilv seen with the ophthalmoscope. Lastly, aortic mcompetence

mS also se capillary pzdsation. This may be seen under the

nails n the cheeks or in the area of dilated capillaries produced

Sy drawing a sharp point over the surface of the forehead
;
or by

pressing a piece of glass (...,., a mici-oscopic
S^^^-f}^^^}'^,^^^

mucous membrane of the everted lower hp. In eithci case tne

TscuSrare^ under observation becomes alternately darker and

naler with each beat of the heart.
^ PatSs with aortic regurgitation are often markedly anaemic,
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with pale face and lips, and mucous membranes ; but when, in

the course of time, secondary mitral regurgitation takes place,

the venous system becomes stagnated, and congestion of the

lips and cheeks replaces the former bloodlessness. Shortness of

breath, cough, and mucous expectoration, swelling of the feet,

pain at the upper part of the sternum, especially on exertion,

scanty urine, and albuminuria, are the common accompaniments
of this disease, and a termination by sudden syncojje is much
more frequent than in otlier forms of valvular disease.

In i)ure aortic stenosis the murmur is simply systolic, audible at

the right side of the sternum in the third left intercostal space,

and traceable up towards the right clavicle. If stenosis is con-

siderable a thrill may be present, felt at the same spot, and also

systolic. The heart Avill be hjrpertrophied or dilated, propor-
tionate to the amount and duration of the obstruction. The pulse

is characteristic ; the obstacle interi)osed in the current of blood
prevents the full effect of the ventricular contraction ujjon the
column of blood in the systemic arteries, and the jnilse can be felt

to have lost its suddenness and to rise quite slowly. In the tracing
the so-called percussion-wave is rounded off, or entirely absent,
and in extreme cases resembles that shown in Fig. 21 A.
The symptoms of combined aortic obstruction and regurgi-

tation, or double aortic disease as it is often called, are mainly
those due to regurgitation. A systolic and diastolic murmur are
heard, forming the to-and-fro murmur, and the patient is

commonly anaemic in the early stages ; later on, the left ventricle
becomes dilated, the mitral orifice widens, the valve becomes
insufficient, and the symptoms due to this condition show
themselves.

Tricuspid Regurgitation.—On the right side of the heart, the
only form of valve disease that is at all common is tricuspid in-
co^npetence leading to regm-gitation ; and this is mostly due to
distension of the right ventricle, causing enlargement of the tri-

cuspid orifice, which the cusps of the valve are unable to cover

;

and only rarely to primary disease of the valve itself. Such
dilatation of the right ventricle may arise from any increased
pressure in the ventricle and pulmonary artery, whether from
chronic disease of the lungs (emphysema, bronchiectasis) or
from incompetence of the mitral valve. It is thus frequently
associated with mitral disease, and the other forms of left-side
failure. It is commonly accompanied by the e-\adence of
dilatation of the right heart, as shown by the dulness of the
prsecordial region extending to the right over the lower half of
the .sternum, and by the various degi-ees of cedema, anasarca, and
venous congestion which indicate a difficulty in the return of
blood to the right heart and lungs. These have already been
enumerated under the later symptoms of mitral disease. The
signs more chai-acteristic of tricuspid regurgitation are, firstly, 's,

murmur, systolic in time, audible over the lower half of the
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Sternum from the left border towards the right l)order, and
sojnetinies as far out as the right nipjile; and, secondly, a
particular form of i)ulsation in the veins. From recent observa-
tions on this point it appears certain that some pulsation in the
large veins of the body is perfectly normal, and an undulating or
distinctly pulsatile movement can be seen in the internal jugular
veins of many persons with quite healthy circulatory organs.
The expansion of the vein is then synchronous with the dilata-
tion of the ventricle (cardiac-diastolic), and its collapse with
the contraction of the ventricle (cardiac-systolic). In tricuspid
regurgitation this relation is reversed: the expansion of the
vein-wall is synchronous with the contraction of the right
ventricle, which forces a wave of blood into it through the
leaking tricuspid valve : the contraction of the vein results when
the ventricle relaxes. This cardiac-systolic pulsation or ex-
pansion is seen mostly in the internal Jugular vein, but also in
the external jugular vein, and occasionally in the liver, where it

forms the hepatic venom pulse, or jmlsating liver. The organ is

commonly much enlarged, and can be felt throbbing over its

whole surface ; and the pulsation is sometimes even conveyed
behind into the right loin under the last rib.

Tricuspid obstruction is exceedingly rare, and probably has
always been observed in conjunction with other valve disease.
No special group of symptoms can be referred to it apart from
those seen in tricuspid regurgitation ; but a presystolic murmur
at the left border of the sternum near the fourth costal cartilage
has been observed in a few cases.

Disease of the pulmonary valves is mostly congenital if chronic

;

and if acute, it is the result of malignant endocarditis. In this

last case there may be a to-and-fro combination of systolic and
diastolic murmur similar to that which is heard at the aortic orifice.

The systolic is heard at the second left intercostal space, towards
the left clavicle, the diastolic is heard down the sternum. The
symptoms under these circumstances are those of an acute
general disorder, or such local syrajitoms as result from infarc-

tions {see Malignant Endocarditis). In congenital disease, the

valves are often united together in a cone, and cause much
obstruction, though they may close perfectly. The murmm* is

systolic, Avith the same localization as described above, and often

with a marked systolic thrill over the same area. The obstruc-

tion leads to dilatation of the right ventricle, and at the same
time so far hinders access to the lungs, that a very imperfectly

aerated blood circulates, and the patient is habitually cyanosed
(see Congenital Malformations).
Complications.—Every result of simple venous stagnation

must be considered a part of heart disease, such as red and broAvn

induration of the lung and albuminuria. But pleurisy, imeu-
monia, embolism, and malignant endocarditis may be regarded

rather as complications. With a failing circulation fibrin may
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be deposited upon the valves and in recesses of the dilated cardiac

cavities ; and detached particles may be carried into the cerebral

vessels, causing hemiplegia, into the vessels of the spleen or

Iddney, producing the characteristic infarcts, or more rarely into

the vessels of the extremities, leading to gangi'ene. Malignant

endocarditis is frequently grafted upon chronic disease, and
besides giving rise to pyi-exia, and other evidence of blood-

poisoning, is also a source of embolism and infarcts in different

parts of the body.
Diagnosis.—This is generally by no means difficult, and rests

mainly on the direct evidence obtainable from the heart's

impulse and sounds. Here it must not be forgotten how much
information as to the heart's position, action, and valvular in-

competence can be got by the eye and the hand; and these

should always be used in conjunction with the stethoscope.

The murmurs of valve disease are apt to be confounded with
those due to other conditions.

Anssmia produces a harsh systoUc murmur over the pulmonary
area. Seeing the rarity of organic pulmonary disease, this is

mostly distinctive enough, but with very considerable anaemia
murmurs extend over the whole praecordial area, arising, no
doubt, at other orifices besides the pulmonary. As in such cases
the patients are short of breatli, -with tendency to palpitation
and to swelling of the feet, the diagnosis may be difficult. The
marked pallor of the anaemic cases, the absence of history of
rheumatism, or other precursor of heart disease, and the dimi-
nution of the murmur under the use of fermginous tonics, are
points which will help. But anaemia may also imdoubtedly
itself be a cause of mitral regurgitation ; the deficient quality
of tlie blood causes malnutrition of the wall of the ventricle ; this
dilates, the mitral orifice yields, and regurgitation is the result.
This is, indeed, an actual lesion, and the murmur is immediately
due to structural changes; but in that they are primarily due
to a condition of the blood, which, together with its results is

curable, this murmur is often spoken of as functional or as hsemic.
The diagnosis must, at any rate, be made between this and
chronic valvidar disease, and this can generally be effected by a
consideration of the preceding and associated cu-cumstances

—

viz., tlie absence of rheumatism, and the decided anaemia.
Aneurysm of the aorta frequently gives rise to a murmur at the

base of the heart which may be mistaken for that of aortic
obstruction. Indeed, a simple systolic murmur in the aortic
area, unaccompanied by regurgitant nmrraurs, is much more
often due to aneurysm. Abnormal pulsation to the right of the
.sternum, and increased area of dulness should be sought for as
further evidence. If the murmur is localized at a point not
strictly corresponding to the known areas of valve disease
aneurysm is still more probable.

Pericarditis often gives rise to a to-and-fro murmur, very like
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that of double aortic disease. It is, however, usually rougher,
less uniform in loudness over a large area, not strictly localized
to the usual area of aortic disease, perhaps here and there not
strictly synchronous with the two periods of the heart's beat.
A short history of acute ilhicss, unusual pain or distress at the
heart, increased area of prsecordial dulness in an upward direction,

and absence of splashing pulse, i>oint to pericarditis.

Another difficulty arises from sounds, synchronous with the
heart's action, produced outside the heart

—

e.vocnrdial murmurs,
and mostly cardio-pulmonary. The most common of these is a
short, high-pitched, systolic murmur, often limited to the apex,
which is heard in j)ersons of excitable temperament when they
are under medical examination. The heart beats quickly and very
violently, and the murmur may be heard at the left scapula behind
as well as in front. Others are produced by displacement of the
heart, or when it is compressed by pleural effusion, or by deformi-
ties of the thorax, and others by morbid conditions of the lung
and plem'a immediately adjacent to the heart, and mostly on the

left side. Very extraordinary murmurs are sometimes heard
when a large iJulmonary cavity is in close contact with the heart,

the air being driven suddenly out of the cavity with each cardiac

impulse.
In later stages the diagnosis of heart disease presents fewer

difficulties. There is often in children and young people a super-

ficial resemblance between mitral disease onAjMhisis ; the former

may produce pallor, emaciation, and haemoptysis ; but a careful

examination will at once show whether heart or lung is primarily

at fault. It is sometimes a hard task, in old people, to distinguish

cases primarily cardiac from those which are primarily reyjal.

Chronic renal disease may bring about hypertrophy of the heart,

aud even dilatation and murmur, and the case will then closely

resemble one of mitral disease with secondary albuminuria.

The difficulty is further increased by the fact that kidneys in a

state of chronic congestion from heart disease actually become

granular, and that a heart dilated, as a result of extreme

arterial tension in renal disease, will cause secondary stagnation

in the venous system, like one affected with primary mitral

disease. In primary heart disease one must look for the history

of rheumatism or other cause of endocarditis. The urine is

commonly high-coloured, depositing lithates, with an amount

of albumen varying according to the efficiency of the heart as

influenced by treatment ; and the pulse is small and of low

tension. Whereas in renal disease the urine is more likely to

be pale, though also scanty, to have a more uniform quantity of

albumen, and the pulse has the characteristic high tension.

It still remains to say something of the diagnosis of the

different forms of vahiilar disease one from another. This

depends for the most part on the character of the murmurs, and

the extent to Avhich they are audible over the prcnecortUal area.
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A murmur may be conveyed beyoiul the area of one valve into

the area of another, when it will be necessary to carefully com-

pare the intensity of the sound at different points. Aortic

regurgitation and mitral regurgitation are nearly always indi-

cated by their characteristic murnnirs
;
though it is doubtful

if one can speak positively as to mitral regurgitation unless the

murmur is lieard behind at the angle of the scapula as well as in

front at the apex. On the other hand, mitral obstruction fre-

quently exists without giving rise to its characteristic murmur,
which requires for its development a certain force of auricular

contraction in proj)ortion to the obstruction at the valve. Pure
presystolic murmurs, pure diastolic murmurs, and others inter-

mediate in rhythm, when heard at the exact impulse, must all

be considered as diagnostic of mitral obstruction.

In cases of incompetent mitral and tricuspid valves, with
resulting regurgitation, it has also to be determined whether the

lesion is a chronic, old-established contraction of the valves, or

an acute disease of the valves, or a dilatation of the orifice,

whether recent or old. It has already been sho^vn that the
ventricle may become dilated from alterations in the nutrition

of their muscular walls, and this dilatation has been shown to

prevent the normal tautness of the auriculo-ventricular ring
bounding the orifice. Anremia, chorea, and pyrexial disorders

are the causes of this kind of incompetence.
Prognosis.—The efficiency of the heart as a propelling organ,

and not the loudness of the murmur, must be taken as the guide
to an estimate of the duration of life. Acute temporary dilatations

may be entirely recovered from, but pronounced valvular disease
is practically incurable. The most that can be done is to preserve
the efficiency of the organ as long as possible, and this may be to
the end of a long life. The object is attained when the lesion is

but slight, or when it is well met and compensated by the hyper-
trophy, when the patient is relieved from undue strain of body or
mind, and i>ut under the best possible conditions in every respect.
Even under relatively adverse circumstances, with a compara-
tively severe lesion, the heart may remain in statu quo for years.
In any given case one should take into consideration the valve
affected, the condition of the heart at the time, and the history
of the patient's illness. When a patient comes under treatment
for the first time, his temporary improvement is highly pro-
bable ; but frct[uent relapses argue insufficient compensation,
and a short future. The amount of hypertrophy and dilatation
compared witli the duration of the illness, so far as it can
be estimated, will show the probable rate of progress that
may be expected; but considerable allowance must be made
for the effects of treatment, if it has not been thoroughly insti-
tuted. As to the valve affected, sometliing has been already said.
Aortic obstruction is least serious, aortic regurgitation most.
Mitral obstruction often remains stationary for many years, but



472 DISEASES OP THE SEAHT.

touch constriction may be very rapidly fatal. Free mitral re-
gurgitation also tends to shorten life considerably. The prognosis
is naturally more grave when two or more lesions coexist : aortic
disease rapidly terminates when the mitral valve becomes secon-
darily involved, and tricuspid regurgitation is a serious compli-
cation of left-side disease.

Treatment.—The mere presence of an endocardial murmur,
the result of old disease, does not call for any special treatment
by drugs so long as the ventricle remains miaffected, or slightly
hypertrophied, and not dilated. All that is necessary is to warn
the patient against over-strain and over-exertion, to maintain the
nutritive powers of the body, without allowing excess, and in

case there is tendency to deficient nutrition to meet it by cod-
liver oil, iron, and other tonics. Wlien symptoms definitely show
themselves, such as shortness of breath and palpitation, more
decided action is required; and the treatment involves three
indications which may have to be pursued -with more or less

vigour, according to the stage or the severity of the disease :

—

(1.) Itest is one of the first of these. The patient should be
placed in bed, in the recumbent position, if possible. If this is

prevented by orthopnoea, the body should be supported by pillows

or bed-rest to take off all possible strain from the muscles and
hence from the circulation. Sudden movements of all kinds should

be forbidden, and complete quiet and freedom from anxiety and
excitement should be enjoined.

(2.) The relief of the circulation by depletion in one or other

form is the next indication. Thus a free action of the bowels
should be obtained, and in severe cases the more pow^erful hydra-

gogue cathartics, like elateriura and comjiound jalap powders,

should be employed, and repeated from time to time. The
kidneys should be stimulated to act by diuretics, such as ace-

tate and citrate of potash, nitrous ether, squill, and scoparium;

and these may be used even when albuminuria is present, so

long as it is clear that the albumen is due only to venoiis con-

gestion. Under the use of diuretics the urine increases in

quantity and the albumen diminishes. Diaphoretics may simi-

larly be employed. If there is much anasarca, the legs may be

punctured, or drained by Southey's tubes ; and ascites may be

tapped. By both proceedings the pressure on the circulation is

diminished. In severe cases of advanced cardiac disease recourse

may be had to direct depletion 1>y venesection ; and this is of

especial service Avhen the right side of the heart has become

dilated and so engorged that it is powerle.-s to contract upon

its contents, and death is threatened by paralysis of its walls.

Under such circumstances the heart's action is feeble, u'regular,

and fluttering; the radial pulse is correspondingly small and

compressible; the surface is livid and cyanosed, the lower half

of the body ojdematous, the large veins pi-oniinent, and in the

neck perhaps pulsating. The withdrawal of blood by an openmg
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in the basilic or external jugular vein at once relieves the en-

gorged condition of the right ventricle, which can again contract

efficiently upon its contents, while time is given for the action of

diuretics, piu'gatives, and the special cardiac drugs which will

noAv be mentioned.

(3.) These drugs act by increasing the force of the heart's

contraction. Brandy, ammonia, ether, act at once as stimulants,

and though their action is temporary they may require to be
given under such circumstances. Digitalis is, however, the drug
which has the most powerful influence in restoring the dilated

and weakened ventricle to a state of efficiency. Under its use,

the quick, weak, irregular contractions become slower, stronger,

and more regular. The diastolic pause of the heart is length-

ened, and time is given in the interval for nutritive repair, and
hence a more efficient contraction afterwards. Digitalis may be
given as powder, infusion, or tincture. In serious cases, 2 drachms
of the infusion or 15 minims of the tincture may be given every
tlii'ee or four hours at first, and after twelve or twenty-four
hours less frequently or in smaller doses. The usual effect is

that the heart beats more slowly and powerfully, free diuresis

takes place, dropsy and dyspnoea diminish, and the comfort of

the patient is secured. But its action requires to be watched

:

an overdose causes very slow pulse, with sickness and headache.
Digitalis is not suitable for all conditions of A^alvnlar disease

;

it is contra-indicated in cases of hypertrophy without dilatation,
when the heart's beat is powerful, of moderate quickness only,
or even slow, and nearly or quite regular. It only increases the
violence of contraction in such conditions, which arise more
often in connexion with aortic disease than with mitral disease,
and hence digitalis is less often of use in the former.
Another disadvantage of digitalis in aortic regiirgitation is that

it acts by prolonging the diastole : and since during the diastole
the blood flows back from the aortic system into the ventricle, the
larger the diastole, the gi'eater the regurgitation, and the less for
the time being is the supply of blood to the brain and other tissues.
There is then a greater risk of syncope from aortic disease during
the use of digitalis, unless this failing is fully compensated for by
the more poAverful action of the heart during systole.
Some other drugs have a similar action with digitalis. The most

important of these is strophanthus : of this 5 to 7 minims of
tincture (1 in 20) should be given as a dose

; it is not so generally
reliable as digitalis. Convallaria (5 to 30 minims of a 1 in 8 tinc-
ture), and caffein citrate (.T grains), are also employed.

In aortic disease with hyjjertrophy, one of the most distressing
symptoms is the violent action of the heart, and the throbbing of
the great vessels in the neck and over the body generally ; and
this may be much relieved by the use of a small dose of tinctm-e
of aconite (1 to 3 minims).

Otlier symptoms and complications may have to be treated.
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Pain over the heart is often severe, and may be reheved by
belladonna ])la.sters, by small doses of morphia internally, or by
sul)cutaneous injection in some eases; but this drug must be used
with very great caution, and not at all in advanced cases with
much cyanosis. Cough may be treated with small doses of ex-
pectorants and sedatives ; and vomiting by effervescing salines.

Extensive anasarca or ascites may requii'c the removal of the
fluid by acupuncture. Incision, or Southcy's tubes in the one case,

or by paracentesis in the other. Little can be done for the
secondary affections of the limgs. Slight pleural effusion may l^e

treated by the application of tincture of iodine; larger effusions

may be tapped. Induration of the lung is not amenable to local

treatment
;
pulmonary haemorrhage is rarely sufficient to tlii'eaten

life, and does not re([iure styjitics.

Cerebral embolism, again, is beyond the reach of direct

treatment, but embolism of an artery in one of the limbs
must l)e met by the application of warmth, to avoid as far as

possible the supervention of gangrene. Throughout, the diet

should be in moderate quantity, light, easily digestible, and un--

stimulating. With a much weakened heart, and in late stages,

how^ever, stimulants in the form of brandy, whisky, or sherry,

will form an essential part of the treatment.

OerteVs Treatment.—A good deal of interest has recently been

excited in the treatment of heart disease proposed by Professor

Oertel. His objects are not essentially different from those just

specified: namely, to diminish the ([uantity of blood circulating in

the vessels, and tt) strengthen the muscular substance of the heart.

But he prefers to do this rather by physical and dietetic means

than by drugs. For the first indication, the ((uantity of the liquid

ingested must be strictly limited. Oertel allows no more than 36

ounces to be taken, and this is to include the water contained in

the solids eaten. Free perspiration should be induced by the

Tiu-kish bath, by pilocarpin, and especially by exercise in

climbing hills. Hill-climbing also relieves the circulation of the

lungs, and of the right side of the heart, by increasing the length

and frequency of the respiratory movements.

The second indication, that of strengthening the heart, is also

best accomplished, according to Oertel, by the systematic exercise

of walldng uphill, and by a diet, which, while fluid is as far as

possible excluded, contains a large proportion of albumen and a

small proportion of fat-making materials. The daily quantities

should be from 2o to 30 grammes of fat, 100 grammes of carbo-

hydrates, and not less than loO gi-ammes of nitrogenous food.

He claims that climbing promotes the arterial and venous cir-

culations in a way that is not effected by walking on level ground,

and thus helps the heart still further. The exercise is m every

case gradual and progressive. The patient walks a short distaaice

until he is compelled to stop by dyspnoea, or distressing action ot

the heart : he is not to sit down, but must rest m a standing
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position, supported by sticks, or leaning on a friend, until he can

go forwards. The distance he may walk each day is gi-adually

increased, and after some days he is enabled to go longer distances

with less distress, until decided improvement is effected. The

treatment may require to be continued for months, and in

successful cases the patient should go twice in the year to a

moimtainous region for tlaree or four weeks for the sake of the

exercise.

It is agreed that this method is of value in cases of large and

fatty heart in connexion with obesity, gout, free living, and

sedentary habits; but as to its applicability m uncompensated
valvular disease, there is much difference of opinion, and one must
wait for further experience before pronoimcing positively on the

matter.

CONGENITAL MALFORMATIONS.
Malformations of the heart arise from defects in its develop-

ment, Avhich is normally not complete until the closure of the

ductus arteriosus and foramen ovale some days after birth ; and
their origin can be only imderstood from a knowledge of the
manner in which development probably proceeds. The organ
commences as a straight tube, receiving a single vein beliind,

and giving off a single arterial tube in front; it subsequently
becomes bent on itself, and for a time consi.sts of two cavities

—

an auricle and a ventricle. A septum then arises in the auricle,

and later a sejjtum grows up in the single ventricle from apex
to base. Further, the aorta and pulmonary artery arise by the
gi'owth of a septum in the first-formed single arterial tube ; and
the final change takes place when, in consequence of the diversion
of blood to the hmgs after bkth, the ductus arteriosus and
foramen ovale are both closed.

Arrest of this process in any stage will lead to a congenital
malformation. It has occurred so early as to leave the heart
with only two cavities—an auricle and a ventj'icle ; or Avith three
cavities—a ventricle and two auricles. But these are very rare
cases, and the children mostly live but a short time after birth.
A more common malformation is that of a deficient septum ven-
triculorum. According to the stage of development at which the
arrest has taken place, the deficiency may be a very large one,
or a mere perforation in the upper part ; and in this latter case
the aperture occupies the uppermost tendinous portion of the
septum, which lies between the anterior and the right posterior
aortic valves, and is known as the " undefended space." When
the deficiency is a large one, the aorta frequently arises from the
right ventricle, or from both right and left ventricles, and the
foramen ovale and ductus arteriosus may one or both be pervious.
The defect of the septum ventriculorum is commonly brought
about by constriction at the outlet of the right ventricle, due to
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union of the pulmonary valves, to constriction of the pulmonary
artery or its orifice, or to a constriction of the infimdibular portion.
The increased i)ressure which this produces in the right ventricle
is relieved by the blood flowing through the septum into the left

ventricle, and the ai^erture in the septum is thus kept perma-
nently open. If the constriction of the pulmonary outlet takes
place after the seiitum of the ventricles is complete, either the
foramen ovale or the ductus arteriosus must remain pervious.

Constriction or obliteration of the aortic orifice or of one auri-

culo-ventricular orifice sometimes occurs, and similarly interferes

with the course of the circulation and the normal development
of the heart ; and complete transposition of the aorta and pul-

monary artery has also been observed.
The ductus arteriosus and the foramen ovale may remain un-

. closed without any obvious reason—probably, however, from a
temporary obstruction to the circidation at the time of birth

;

but it must be remembered that more or less patency of the

foramen ovale is a very common condition in perfectly healthy
individuals, a mere fissure or narrow valvular opening being in-

sufficient of itself to allow of any free passage of the blood from
one cavity to another.

Instead of three sigmoid valves in the aorta or pulmonary artery

there may be only two, or there may be four. Tliis change may
exist in association with other deformities, but if alone it is less

likely to give rise to difiBculties at bii-th than to lay the foundation

of disease in later life.

Causation.—Little is known of the cause of arrested develop-

ment of the heart. When i)ulmonary stenosis appears to have

heeu the primary lesion, this has been attributed to an intra-

uterine rheumatic endocarditis ; and the fact that the right side

of the heart has l)een affected, rather than the left, which is more
susceptible m extra-utei-ine life, is supposed to be explained by

the proportionately greater amount of work performed by the

right ventricle during intra-uterine existence.

Symptoms.—Malformations of the heart are commonly ac-

companied by a series of symptoms, the most prominent of which

is a strongly-marked lividity, due to imperfect aeration of the

blood. Hence the terms cymiosis and morfm.s ccei-ulem have been

used to designate this condition, though the former has now a

more general application to all conditions of lividity, liowever

produced. In the present case, the lividity is most marked in

the ])rominent parts of the face—the cheeks, lips, nose, and ears,

and in the fingers and toes. In slighter cases it is only a richer red

than natural T in the severest cases it is purple almost to black-

ness, and any exertion at once increases the distension of the

vessels and deepens the colour. The chronic stagnation tends

to cause thickening of the parts affected, and the nose and hps

are coar.se, Avhile the ungual plialanges of the fingers or toes are

thickened much beyond the rest of the fingers, or "clubbed.
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The patient is incapable of much exertion from the readiness

Avith which dyspnoea supervenes, and is also pecuUarly sus-

ceptible to cold or exposure, and easily suffers from attacks of

catarrhal bronchitis. In later stages oedema of the legs, ascites,

enlarged liver, and albumiiuu-ia supervene ; or the patient may
succumb to bronchitis ; or tubercular disease of the hmg may be

the cause of death.

The Physical Signs do not always give precise data as to the

malformation present. The prsecordial region is sometimes pro-

minent, and the dulness encroaches upon the sternum in conse-

quence of the dilatation and liypertropliy of the i-iglit ventricle.

Most commonly a systolic murmur is heard, either over the prjjs-

cordial region generally, or over the base of the pulmonary artery,

since an obstruction of this vessel is so frequently a factor in the

disea.se. Tlie murmur may be heard behind, or it is localized to

the front ; sometimes it is accompanied by a systolic thrill. But
cases of marked cyanosis may occur without any cardiac murmur.
The exact cause of cyanosis has been much debated, and under

the circumstances the view wa.s natural that it was due to a
mixture in the heart of venous and arterial blood

;
but, in other

conditions, great cyanosis occurs without any mixture of the
two currents

;
and, on the Avhole, it seems more probable that the

chief cause of the blueness is deficient aeration of the blood from
obstruction of the pulmonary artery, and the circulation of the
blood thus imperfectly aerated. Simple deficiency of the septum
ventriculorum may occur without cyanosis, when the blood passes
from the left to the right ventricle, producing a murmur, and
perhaps a thrill, in the lower pax't of the praecordial region ; and
the ductus arteriosus may remain patent without cyanosis, causing
sometimes an anomalous form of murmur.
Prognosis.—Congenital malformations are always unfavour-

able. Cases of severe defect live but a few hours or days ; others
of slighter degree survive five, ten, or twenty years ; and even
persons with very ill-developed organs have occa.sionally reached
middle age. In any given case the prognosis must depend
upon the evidences of cardiac efficiency in the history of the
patient, rather than upon any opinion as to the natm-e of the
malformation.
Treatment.—This is entirely palliative. The patient must be

k§l)t always thorouglily Avarm, and protected from exposure to
cold and from undue exertion. The symptoms of the later stages
must be dealt with as in cases of acquired valvular disease.

MYOCARDITIS.

Myocarditis, or inflammation of the muscle of the heart, occurs
mostly in connexion with pericarditis or endocarditis. In fatal
cases of pericarditis, the layer of muscular tissue immediately
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under the pericardium is sometimes seen to be paler than normal,
as if fatty

J
and in cases of adherent pericardium, bands of fibrous

tissue may be found extending from the surface into the substance
of the heart. These seem to show that the inflammation which
attacks the pericardium affects at the same time the deeper
structures, the early stage of the change being one of infiltration
witli leucocytes. This condition may ho recovered from, or there
may be fibrous transformation of the effused products. It occurs,
like the pericarchtis with which it is associated, chiefly in
rheumatism. An idiopathic primary form has been described,
but it is extremely rare.

Another form of inflammation of the heart's muscle results
from endocarditis, where ulceration of a valve extends to its base,
and then invades the muscle, or where vegetations or semi-
detached fragments of an ulcerating valve set up ulceration
in adjacent parts of the endocardium by friction or contact.
Inflammation of the wall of the heart takes place, followed by
ulceration, and the results upon the general circulation may be of

the same kind as those due to malignant endocarditis.

A third form is suppm'ative myocarditis, which is chiefly the
result of pyaemia. Small abscesses occur in the substance of the
heart, mostly in the wall of the left ventricle, and may approach
so near to the pericardium as to rupture into its cavity and set

up acute pericarditis. This form of myocarditis occurs especially

in connexion with, and secondary to, acute necrosis of the long
bones. {See Pytemia, p. 124.)

The Symptoms of myocarditis are by no means pronounced.
When it accompanies pericarditis or ulcerative endocarditis, they

may be entirely lost in the symptoms due to these conditions.

It probably causes more feebleness of contraction of the heart,

with feeble or irregular pulse, and it increases dyspnoea, and
the tendency to collapse ; but its share in producing these when
pericarditis or endocarditis is present will be difficult to recognize.

Some enlargement of the prajcordial dulness, from yielding of

the ventricular walls, may be expected. The symptoms of

abscess of the heart are also uncertain, and the diagnosis from
physical signs equally obscure.

Prognosis and Treatment have no place where diagnosis is

so untrustworthy ; but the form associated with rheumatic peri-

carditis is the only one that can be looked upon as curable, and

here the treatment pursued for the relief of the accompanying

lesion will be applicable ; the support of the failing heart being

the main indication.
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PIGMENTARY DEGENERATION.

{Brotm Atrophy of the Heart.)

This is one of several forms of degeneration which the myocar-

dium is hable to imdergo.

The heart is smaller tlian normal, and the muscular fibre,

instead of having the full red colour which is normal, is of a

dull brownish red, and softer and more friable than is natural.

Under the microscope the fibrilUie are seen to contain a number
of minute yellow granules. It occurs in senile and cachectic

conditions, being common in cases dying of malignant disease of

other organs.

EATTY DEGENERATION.

This change in the muscular fibres must be idistinguished from
the deposit of fat about the heart. In the latter the ordinary

adipose ti.ssue is deposited beneath the pericardium, and invades

the muscular fibre by the growth of fat-cells between and
amongst them, displacing and separating them, and causing more
or less wasting by pressure. In the former, or true fatty degenera-

tion, the muscular flbrillai themselves are the seat of minute fat

granules, which replace the true sarcous elements and rob the

muscle of so much of its contractile tissue. This tnie fatty

degeneration occurs in chfferent forms: the muscular wall may
be uniformly affected, or the fatty changes may be limited to a
small patch, or to the layer vmderlying the pericardium, as

described under myocarditis, or it may consist of streaks and
lines on the inner surface of the heart. When the affection is

general the heart is of softer consistence, more easily lacerable,

of pale pink or buff colour, and often somewhat larger than normal
from yielding of the affected muscular tissue. When the fat is

deposited in lines or streaks it gives a characteristic aj)pearance,
the lines of i)ale yellow colour beijig often arranged upon the
darker red muscle, like the markings of a tabby cat. They
are seen mostly on the musculi papillares, and nearly always
affect the ventricles, the left more often than the right.

-SEItiology.—The predisposing conditions of fatty degeneration
of the heart are numerous. In many it is the result of a general
tendency to degeneration, such as occurs at an advanced age ; it

is seen constantly in idiopathic anaemia, and often in other forms
of anfemia, in purpura and scurvy, and in cachectic conditions, such
as phthisis and cancer ; in poisoning by phosphorus, and by some
mineral poisons (lead, antimony, arsenic). In most of the acute
febrile diseases the consistency of the heart is sometimes altered,
a.s the result of a finely granular condition of the muscular fibres,
which is probably not to be separated from fatty degeneration.
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This is the case in typhoid and typhus fevers, in yellow fever,
diphtheria, small-pox, and measles. Certain local conditions also
cause fatty degeneration : for instance, carditis. It occasionally
happens in comiexion with old-standing valvular disease, or dila-
tation from otlier causes, and it follows a local interference with
the circulation in the heart's wall, such as results from disease or
obstruction of a coronary artery.

Symptoms.—These are mainly those of diminished force in the
ventricular contraction. The impulse is feeble; the praicordial
dulness may be increased if dilatation coexists, but is often cjuite

natural. The heart's sounds, especially the iirst, are faint, and
the radial pulse is small and feeble. An apex murmur is occa-
sionally present. The rhythm varies: it may be. regular or
irregular. The beats may be frequent, or, on the otiier hand,
they are slower than normal, falling to twenty or less in the
minute. Pain is not generally prominent as a symptom; but
pallor, attacks of syncojie, dyspnaja, chiefly on exertion, but
sometimes constant, are the more usual effects. The sjoicopal

attacks may be notliing more than transient faintness, or tliere

may be complete imconsciousness. Occasionally they have much
resemblance to cerebral attacks, with a sudden fall, coma, stertor,

and convulsive twitchings ; or tliey may be like epileptic fits.

Recovery from the attack takes place without hemiplegia. Some-
times the dyspnoea has the characters of Cheyne-Stokes respira-

tion. Slight oedema of tlie feet may be present, but there is

almost entire absence of the signs of venous congestion which are

seen in valvular disease. In other respects the fimctions of the

body are badly performed, and nutrition is imperfect. The tissues

are soft, muscular power is diminished, the appetite is jjoor, and
digestion is bad. Death may take place in one of the syncopal

attacks, or quite suddenly, or by a more or less prolonged astlienia.

In a certain proportion of cases, rupture of the heart takes place.

Localized fatty degeneration, occurring in tlie course of old disease

of the heart, or in idiopathic anjemia, may give rise to no obvious

symptoms. On the other hand, the acute change in the heart,

Avhich takes place in the course of severe pyrexial illnesses, like

typhoid fever, can be readily recognised, and its progress watched.

The pulse, hitherto rapid, becomes weak and irregular, the cardiac

impulse is feeble, the apex-beat is displaced outwards, and the

first sound is so faint as to be scarcely audible. Marked pallor,

or in later stages lividity of the face, indicates the failure of the

cii'culation.

Diagnosis.—Fatty degeneration does not always give suffi-

ciently clear indications for its recognition. The evidences of

feeble cardiac action, not apparently due to valvular disease

or ordinary dilatation, together with marked dyspnoja, or the

peculiar syncopal attacks in a person of advanced age, are the

chief points to note. Evidences of degeneration elsewhere, as in

the accessible vessels, or in the cornea (arcus senilis) may give
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assistance, but exist frequently enougli apart from fatty change
in tlie heart.

Prognosis.—Except in the foma that occurs in acute illnesses,

the condition is probably inciu'able.

Treatment.—This must consist in avoidance of imdue exertion,

of making efforts with the breath held, or of mental excitement

;

in the use of a nutritious diet, with a small ((uantity of the fatty,

starchy, and saceharhic elements ; in moderate doses of stimu-

lants, and the exhibition of tonics, such as quinine, iron, and
strychnine. Digitalis must be given with caution, and only in

cases wlicre the beat is frequent and u-rcgular, with evidence of

dilatation.

Cardiac failure in typhoid fever re([uires the free employment
of stimulants, with anunonia and digitalis in frequent doses.

FATTY OVER-GRO^^'TII.

This must be considered rather as new gi-owth than as a
degeneration of the heart's substance. The surface of the heart
is overlaid by a large quantity of fat, so that the muscular fibres

may be entirely concealed from view. The fat, Avhieh is simply
an overgi'owth of adipose tissue beneath the pericardium, en-
croaches to a certain extent upon the muscular walls, and presses
upon the muscular fibres. It occurs for the most part in persons
suffering from general excess of fat, or obesity, and is due to
the same causes.

Symptoms.—In the more pronounced cases—like those of
fatty degeneration proper, the result of enfeebled action of the
heart—there are diminished impulse, faint soimds, and weak,
small pulse

;
dyspnoea on exertion, and occasionally attacks of

syncope. Death takes place suddenly in some instances.
Treatment.—This is the same as that for general obesity.

Probably it is to cases of this description that Oertel's method
(p. 474) is most applicable.

FIBROID DEGENERATION.
In this form of degeneration, the nmseular tissue of the heart
is replaced by white fibrous or connective tissue. Tlie change
is generally partial, and affects especially the left ventricle,
so that streaks and patches of a white colour are seen in the
muscular .substance. In extreme cases, on the other hand the
whole ventricle may be converted into fibrous tissue, ' but
even here some traces of muscular fibre may be found on
microscopical examination. Though sojuetimes associated with
peri- or endocai-ditis, it cannot be always shown to be due tc
inflammatory processes. It has been ascribed also to alcoholism,

31
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to long-continued congestion, and to syphilis. The heart affected
with fibroid disease may be hypertroi)liied or dilated, or the
subject of adherent pericardium : but often the affected part
of the heart's Avail is thinner than normal, and it may be bulged
out into a distinct aneurysm

;
indeed, fibroid degeneration is the

chief cause of aneurysms of the wall of the heart.
The Symptoms of fibroid degeneration are not distinctive. In

BDme cases, apparently perfect health has been enjoyed till the
patient has suddenly fallen dead : in others, the symptoms have
been those of valvular disease. There may be in these instances
evidence of dilatation, or the murmur of mitral regurgitation,
and they naturally receive the treatment of cardiac dilatation or
valve-disease.

RUPTURE OF THE HEART.
Apart from injury, this is mostly a consequence of fatty

degeneration ; in a very small proportion of cases, its cause is

abscess, ulcerative endocarditis, or aneury.sm. It occmvs, like fatty

degeneration, in old people, and not unfrequently follows mus-
cular efforts. The left ventricle is the seat of the rupture in

three-fourths of the cases on record. The patient is suddenly
seized, and dies almost instantaneously, death being preceded
only by intense cardiac pain, pallor, and unconsciousness, or a
few convulsive twitchings. In rare cases life has lasted some
hours, or even days, with pallor, cold sweats, feeble pulse, and
sighing respiration. It may then closely resemble the rupture

of an aneui-ysm into the pericardium. Absolute rest, with the

head low, maintenance of bodily warmth by extenial applica-

tions, and of the circulation by small quantities of stimulants

frecjuently admini.stered, are clearly the indications for the

almost hopeless treatment of such a condition.

ANEURYSM OF THE HEART.

Intimately related to fibroid degeneration are aneurysms of the

walls of the heart
;
indeed, fibroid degeneration is the cause in

nearly all cases. The wall of the cavity affected is weakened at

one spot by thivS conversion of its muscular fibre into white fibrous

tissue, and dilates imder the pressure of the blood into a sac.

The left ventricle is their usual seat, and only a few cases are

on record of aneurysms of the other tliree cavities. In two

cases out of three they occupy the apex; they form rounded

sacs, of which the communication from the ventricle may be

of the same size as the sac itself, or very much smaller. The

former variety is more frequent when they arise at the apex

—that is, the aneurysm is continuous with the cavity of the

ventricle ; the latter, morg sacculated variety, occurs more often
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at the side or the base of the ventricle. In size they have been

compared to nuts, fowls' eggs, or small oranges ;
a few have

been much larger. Their walls are generally very thm, and

sometimes infiltrated with calcareous matter
;
they are Imed by

endocardium, and mostly contain fibrinous coagulura. They have

been found at all ages, from t-welve upwards ;
and in males more

often than in females.

Symptoms, if present, cannot be distinguished from those ot

other cardiac and valvular lesions, with which the aneurysm

may indeed be associated ; but in a considerable proportion of

cases death has taken place either suddenly, and probably from

syncope, or, as afterwards proved, from rupture of the aneurysm

into the pericardium. Some patients have died from pneumonia,

pleurisy, or indifferent diseases.

Acute aneui-ysms of the heart may arise from ulcerative endo-

carditis of the ventricle wall, in the manner mentioned mider

Endocarditis, and this is a rather frequent cause of aneurysm of

the undefended space {see p. 47o), as well as of the valves (see

p. 450). Aneurysms of the undefended space are, however, some-

times congenital. In either case, the sac is concave to the

ventricle. The condition is unrecognizable during life.

NEW GROWTHS AND PARASITES.

Under this head we may shortly mention tubercle, cancer, syphi-

litic deposits, and hydatids.

Tubercle.— Tubercles not unfrecpiently form in connexion
witli inflammation of the pericardium {see p. 492), but their occur-

rence in the substance of the heart as an isolated deposit is

exceedingly rare. They are much more frequent in associa-

tion with pericarditis, when they are found as whitish-gray or
yellowish gi'anulations, mostly in the substance of the jjcricardial

lyrai)h or false membrane uniting the layers of the cavity, or
sometimes actually under the layer of the visceral pericardium.
They occur in the cour.so of general tuberculosis, or at least

secondarily to tubercle of the bronchial or mediastinal glands,
or of the lungs and pleura. Tlie diagnosis can be only made
from the appearance of pericarditis imder those circumstances

;

but it must be remembered that a simple inflammation of the
pericardium, independent of the gi'owth of a tubercle therein,
may also arise in the course of phthisis.

Cancer.—This attacks the heart in different forms, chiefly as
lymphoma, sarcoma, and melanotic cancer. Frequently the heart
is affected as a consequence of sarcoma or lymphoma of the
mediastinal glands; the tumour then spreads along the veins,
invades the auricles, and appears as nodular elevations under the
pericardium. Sometimes the tumour is secondary to a similar
growth in some other part of the body. A primary isolated
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deposit in the heart is exceedingly rare. There are no symptoms
that are distinctive of cancer of the heart. It could only be
inferred, in certain cases, from the existence of intra^thoracic
growth. Dr. Walslie records a case where the conversion of
the anterior wall of the right auricle into cancer was imattended
with any clinical evidence pomtiug to the heart.

Syphilitic Deposit. — Clinically, syphilitic deposits are as
latent as is cancer. They occur as fibrous scars, as fibroid
masses, or as distinct gummata, which may be cheesy, and even
softening in the centre, affecting the muscular .substance of the
heart in the same way as the voluntary muscles. They are
seated chiefly in the A'entricular walls.

Parasites.—Hydatids occasionally develope in the substance
of the heart, forming cysts which project in the course of the
growth either towards the pericardium, or into one of the cavi-

ties. The cysts are single, or may contain daughter-vesicles.

Their effect upon the heart depends, of course, upon the size to

which they grow. They have been found post mortem in death
from causes independent of the heart; but in many cases they
have been directly fatal, either by escaping from the wall of

the heart into its cavity, or by ruptm'ing and discharging
daughter-cysts into the interior or into the pericardium. These
daughter-cysts may then become impacted in branches of the

pulmonary artery, and cause death rapidly; or in some large

artery of one of the limbs, and be followed by gangrene. A case

is recorded of rupture at the same time into the ventricle and
into the pericardial cavity, so that hjemo-perieardium resulted.

Naturally the existence of a considerable cyst would interfere

Avith the action of the heart or of its valves, but there is nothing

by which such distm-bance could be referred during life to

hydatid, unless a cyst were known to exist elsewhere.

HYPERTROPHY AND DILATATION.

These two conditions frequently co-exist. Hypertrophy is in-

crease of size of the walls of the heart's cavities ; dilatation is the

unnatural distension of these cavities, and increase of their con-

tents. Hypertrophy has been said to occur in thi-ee forms :

(a) conceMric, in which the increase of bulk takes place towards

the cavity, so as to decrease its contents
; (/3) cvcenfric, in which

thickening of the walls is accompanied by enlargement of the

cavity ; and (y) simple hyjm-trophy, in wliich the size of the cavity

remains normal. Dilatation has also been divided into three

forms, namely, (S) simpile, or dilatation without increase in the

bulk of the walls of the cavity
;

(e) dilatation with th{7ming of

the walls ; and {() dilatation with hrjpertroiihy of tlie walls. But

there Is every reason to believe that cases recorded as concentric
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hypertrophy are to be explained by postmortem contraction of the

lieart's walls, so that (a) may be excluded- from consideration ; it

is obvious that (/3) excentric hypertrophy, and (C) dilatation with

hypertrophy are the same condition; and lastly, there is no

practical advantage in considermg (fi) and (e) separately, for if

flilatation of a cavity takes place without increase in the total

bulk of its walls they must be attenuated ; and conversely, if the

thickness of the Avails be retained while the size of the cavity is

greater, then there must be an increase in the bulk {i.e., hyper-

trophy). Hence simple dilatation must fall either under dilata-

tion with attenuation, or under hypertrophy with dilatation. The
forms of hypertrophy and dilatation are thus reduced to three,

namely :

—

1. Simple hypertrophy (y).

2. Dilatation with hypertrophy (S, 0.
3. Dilatation with thiiming (e).

The second form occurs most frequently, tlie liypcrtrophy pre-

dominating in some cases, the dilatation in others.

Hyperteophy.

etiology.—Hypertrophy arises in the muscle of the heart, as

it does in the muscles of the body generally, from an increased

amount of work, so long as nutrition is well maintained by a
proper supply of good blood. The left ventricle of the heart,

as haAong the largest amount of work in propelling the blood
through the extensive arterial system, is most often the subject
of hypertrophy, and the increase of its work is most frequently
due to some form of obstruction in the arterial system. The
increased effort to overcome the obstruction results in hyper-
trophy. These causes of obstruction are, (1) disease of the sig-

moid valves narrowing the orifice
; (2) constriction of the arteries

;

(3) degeneration of the arteries interfering with the free circu-

lation of the blood. A very common cause of hy]3ertrophy of
the left ventricle is (4) Bright's disease, but the exact manner in
which the hypertrophy is produced is still matter for discussion.
{See carcUo-vascular changes in Bright's Disease.)

(5) Excessive action of the heart from exercise, from over-strain,
and from palpitation, whether purely nervous, or as a part of
the disease known as exophthalmic goitre, will also produce
hyj)ertrophy.

Another cause is (6) dilatation, which allows an increased
quantity of blood to be present in the cavity, and hence increases
the work which the walls of the cavities have to do in driving
it out.

Some doubt attaches to the Aiew that (7) pericardial adhesions
will lead to hypertrophy. They may be supposed to do so by
opposing the contraction of the canity, and thus increasing the
work of the muscle ; but they certamly in some cases are asso-
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ciated with dilatation from myocarditis accompanying the peri-
carditis, and this dilatation, it may be, which results in hyper-
trophy.

Conditions similar to those just described may occur to affect the
other cavities of the heart. Thus hypertrophy of the left auricle
is caused by mitral constriction; of the right ventricle by ob-
structions on the left side of the heart, by chronic diseases of the
lung, impeding the pulmonary -circulation, and by diseases of the
pulmonary sigmoids ; and of the right auricle by the later stages of
the same conditions, as well as by disease at the tricuspid orifice.

Pregnancy has been credited Avith the production of hyper-
trophy, but it is at least doubtfid.
Physical Signs.

—

Hypertrophy of the Left Ventricle.—The
physical signs of hypertrophy of the heart result from its

enlargement and excessive action. In pronounced cases the
imj)ulse is forcible, diffused over a wide area, so as to be mani-
fest to the eye or the hand over a space of two or three square
inches, by a movement of elevation communicated to the ribs

as well as to the intercostal space. It has often with this

a slow, or heaving character. The position of the imj)ulse is

altered, so as to be lower and farther out than the normal ; the
downward displacement being pronounced in hypertrophy from
aortic disease ; the outward displacement more marked under
other conditions. The pra^cordial dulness tends to be increased

in proportion to the enlargement. AMiereas the normal area of

dulness is limited above by the upper border of the fourth rib, to

the right by the left margin of the sternum, and to the left by a

hne from half an inch to one inch within tlie nipple, the didness

in hypertrophy may i-ise into the third intercostal space, may
extend to the right over the right border of the sternum, and
may reach externally one inch or more beyond the left nipple.

It must not be forgotten that enlargement of the heart may
be more or less completely masked by emphysema of the lungs,

which may so cover it that both impulse and prtecordial dulness

are absent. The auscultatory signs are much less distinctive,

as hypertrophy is so often accompanied by the conditions which

cause it—namely, disease of the valves and altered conditions of

the arterial circulation ; and these themselves modify the heart-

sounds. Thus, valvular diseases give rise to murmurs accom-

panying either the first or the second sound as has already been

explained ; and in Bright's disease the cardiac soimds are

habitually modified by the alterations in the arterial tension

which result from it. Hence the cases are not frequent in

which a simple hypertrophy exists. It is commonly said that

the first sound is then less loud than normal, or nuiifled, and this

is attributed to the thickness of muscle througli whicli the sound

from the closing auriculo-ventricular valves has to traA'el. The

pulse, like the heart-sounds, is mostly affected by the causes

of the hypertrophy rather than the hyjiertrophy itself, and
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presents the characteristics of aortic obstruction, or regurgita-

tion, or mitral disease, or Briglit's disease, as tlie case inay be. In

proportion to its dependence upon the heart it will be full,

strong, tense, and incompressible.

Symptoms.—These are a sense of discomfort, or actual pain

about the prseeordia, from tlie forcible beating of the heart,

increased by exertion
;
dyspnoea on exertion ; and sometimes

syncope. The patient's face is said to be flushed ; and headache,

noises in the ears, flashes of light, mental dulness occur as though
from increased tension in the cerebral circulation. Probably

hypertrophy of the heart leads to degeneration of vessels, and
hence in some cases to their rupture. Where the hypertrophy
results from disease of the valves it Avill only be sufficient to

overcome the obstruction at the orifice, and hence the arteries

are not subject to undue pressure. It is different if hypertrophy
arises from capillary obstruction ; the arteries become in due time
degenerated, and they may give way. But it is doubtful if a
hypertrophicd ventricle could rupture healthy arteries.

Hypertrophy of the. Right Ventricle.—This arises, in the vast

majority of cases, from obstruction to the j)ulmonary circulation,

(1) at the pulmonary orifice, from congenital malformations of

the valves, congenital constriction of the orifice, acquired dis-

ease of the pulmonary valves, and pressure on the base of the
pulmonary artery by aortic aneurysm

; (2) in the lungs, from
emphysema, chi'onic bronchitis, bronchiectasis, and occasionally
chronic phthisis ; and (3) from primary disease on the left side
of the heart, whereby the left auricle becoming engorged, the
pulmonary venous circulation is next impeded. The signs of

hypertrophy of the right ventricle are analogous to those of left-

side hypertrophy. A marked impulse may be seen in the epi-
gastrium, due often to the impact of the right ventricle again.st

the liver, rather than to direct contact of the ventricle with the
abdominal walls at this point. The pra3Cordial dulness extends
beyond the sternum. The pulse, if affected at all, is small on
accoimt of the difficulty the blood has in reaching the left side
of the heart ; or it is modified by the condition of the left ven-
tricle. The sounds are not materially altered. Dyspnoea is

present, often from the condition of the lungs.
Hypertrophy of the Auricles.—This rarely occurs without dila-

tation. It arises from constriction or incompetence of the
auriculo-ventricular valves, or from hypertrophy and dilatation
of the ventricles. No modification of the sounds or of the pulse
can be attributed to the hypertrophy apart from the influence
of the ventricles, unless the variations in mitral diastolic murmurs
can be so explained {^ec p. 459).

Diagnosis.—Tile conditions with which hypertrophy is likely
to be mistaken are the following :—(l) Over-action of the heart
from e.vcitement. This condition is often seen in young people
apparently Avell, examined perhaps for an appointment or for life
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insurance. The action of the heart is here generally rapid, the
beat is quick and sudden, rather than slow and heaving, the
patient is obviously nervous, and the condition is easily shown
to be merely temporary. A spurious murmur is sometimes heard
under such circumstances {nee p. 470).

(2) The heart may be uncovered from retraction of one lung,
usually the left ; and a greater surface being in contact with the
chest, it may give increased prtecordial dulness, and more ex-
tended impulse. The normal position of the apex beat, with
the absence of forcible heaving, will distinguish this condition.

(3) Pericardial effusion is frequently confounded with hyper-
trophy (nee Pericarditis).

(4) Displacement of the heart from new growths, or pleuritic

effusion.

(5) Aneurysm.
(6) Dilatation of the heart may be confounded with hypertrophy,

but it must always be remembered that the two conditions are

frecfuently associated, and that the point to be determined is,

which of the two is in excess, rather than which alone is present.

The impulse is feeble, in proportion to the dilatation.

Prognosis.—It is probable that some cases of hypertrophy,
due to causes which are not permanent, such as excessive exer-

tion, have improved in the course of time. But with a persistent

cause, like valvular disease, or arterial degeneration, no perma-
nent recovery can lie looked for, and it is much more probable

that dilatation will sooner or later become a prominent feature in

the case.

Treatment.—It is hypertrophy of the left ventricle which
has been chiefly submitted to direct treatment. Rest of mind
and body, a carefully regulated diet, the avoidance of an over-

loaded stomach, and attention to the bowels are essential. With
regard to drugs, it is not to be supposed that any will directly

promote the diminution of the hypertrophy ; but the action of

the heart may be quieted by the cautious administration of the

cardiac depressants, aconite and veratrum viride : from 2 to 5

minims of the tincture in each case may be given. Digitalis

is of more value where dilatation accompanies the hypertrophy,

and is sometimes actually harmful where hypertrophy is largely

predominant.

Dilatation.

etiology.—The causes of dilatation of a given cavity of the

heart are, on the one hand, those which tend to produce over-

distension of the cavity ; on the other, those which diminish the

strength of the walls of the cavity, so that they yield to the force

which is distending them. The cavity becomes overfilled if the

blood is too quickly poured into it, or if there is any obstacle to

its free exit through the natural channels. In this way many of

the causes of hypertrophy are causes also of dilatation. In the
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case of the left ventricle they are : obsti-uction or regurgitation

at the aortic orifice, mitral regurgitation, obstruction in the vas-

cular system, Avhethcr arterial or capillary, Bright's disease,

over-strain, and excessive exertion. The yielding of the ven-

tricular walls is promoted by the various degenerative changes,

some of which liave been described ; the fatty degenerations,

fatty overgrowtli, fibroid degeneration, degenerative changes of

old age, the granular or fatty conditions which follow upon

anajmia, clilorosis, and severe and prolonged fevers, the myo-
carditis and pericarditis of acute rlieumatism. These are con-

ditions which arc opposed to the full development of hypertrophy

in the event of an obstruction to free circulation. But it cannot

be said to be essential that one of these predisposing causes shall

be actually present. With considerable obstruction, the strength

of the healthy muscle may be overpowered liefore hypei-trophy

has time to take place, at least in a degree sufficient to prevent

dilatation.

Anatomical Changes.—The effects on the size and .sliape of

tlic lieart vary witli the cavity concerned. In general dilatation,

the heart becomes more globular, and is widened transversely.

The dilated left ventricle increases to tlie left, and during life

may be felt beating even in the axilla, three or four inches to the

left of the nipple. The dilated right ventricle often bulges out

so as to make a prominent angle on the normally-curved right

border of the heart. The thickness of the walls will depend on
the presence or absence of accompanying hypertrophy. In
dilatation Avith thinning, the ventricle walls may be reduced to

one-sixth of an inch, and even less at the apex, which is commonly
tlie thinnest part. The auriculo-veiitricular orifices iiarticipate

in the dilatation, and incompetence often re.sults therefrom.
As the causes of dilatation of the left ventricle are the various

obstructions in the arterial system, so the exciting causes of right
ventricular dilatation are the obstructions to the pulmonary
circulation mentioned under Hypertrophy (p. 487) ; and in an
analogous manner, the right or left auricle becomes dilated
Avhen the circulation through the corresponding auriculo-ven-
tricular aperture is impeded.

Tlie consecjuences of dilatation are of much importance.
Whereas hypertrophy is compensatory and preservative, is deve-
loped in proportion to the work the heart is called upon to do,
and, in the majority of cases, does not react injuriously upon the
circulation, dilatation is only the sign of the weakness of the
propelling organ, and has foi- its effects the retardation of the
flow of blood throughout the system. Thus dilatation of the left
ventricle, with imperfect emptying of its cavity, is followed by
incompetence of the mitral valve, by dilatation of the left
auricle, and this in succession by engorgement of the lungs,
increased tension in the pulmonary arterial system, dilatation
of the right ventricle, incompetence of the right auriculo-
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ventricular (tricuspid) valve, dilatation of the right auricle,
congestion of the systemic venous circulation, with its secondary
results—dropsy, venous (umgestion of the liver, spleen, and
kidneys, albuminuria, and other effects, which are described in
more detail under the head of " Diseases of the Valves."
Physical Signs and Symptoms.—As in hypei-trophy, the

enlargement of the heart has its influence on the extent of
prjccordial dulness, and on the position of the impulse. The
dulness is racreased to the left or the right according to the
cavity mainly involved ; a larger portion of the heart comes into
contact with the chest-wall, so that the ventricular movements
are seen in two or more intercostal spaces. The impulse is

carried outwards, and a little downwards. The impulse is gene-
rally feeble, and in some cases scarcely visible or palpable ; ai;d
it is irregular, either constantly or only when additional stress is

put upon the heart. The sounds in extreme cases are very faint,
though clear ; in others the first sound tends to be short, clear,

and somewhat high-pitched ; and the second is but little affected.
Dilatation of the left ventricle is often accompanied by a systolic
murmur, which is mostly liigh-pitched, of short duration, and
localized to the neighbourhood of the apex. Opinions are rather
in favour of this murmur being produced by vibrations in

the cavity of the ventricle than of its being a murmur of

mitral regurgitation. Mitral regurgitation is, however, one of the
effects of dilatation, and may be accompanied by its character-
istic murmur, audible in the back. The pulse is affected by the

inefficiency of the ventricle—it is small, feeble, and perhaps
irregular. The general effects of chlatation are—shortness of

breath, palpitation, and more or less cardiac distress on exertion
;

occasional attacks of syncope ; a moderate degree of anfemia in

many cases, with a not quite perfect nutrition. Digestion is

also often impaired. The effects upon the general cu'culation

enumerated above are indicated by the symptoms detailed under
" Diseases of the Valves." Dilatation of the left auricle causes

sometimes dysphagia from pressure on the resophagiis, and may
compress the left bronchus in extreme cases. Enlargement of

the right auricle causes increase of the prjecordial dulness towards

the right of the sternum : and, it is said, may give rise to an

impulse in that situation, preceding the systole.

Diagnosis.—Dilatation resembles hypertrophy in the enlarge-

ment it produces ; it may be confounded with pericardial effusion,

with displacement, and with simple exposure from retraction of

lung.

Prognosis.—This is unfavourable. Eecent dilatation from

acute diseases or other temporary cause may recover ;
but in

dilatation of any standing the treatment can only be palliative.

The best thing that can happen is the development of hyper-

trophy.
Treatment.—This is, in the main, the same as that of vahoilar
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diseases—rest
;
light but nourishing diet ; the use of digitalis to

give tone and strength to the heart-walls, combined in severe

cases with direct stimulants, ammonia, and brandy ; and diuretics

and purgatives to relieve systemic venous engorgements. In

conditions of great distension of the right ventricle, venesection

may be required to prevent the cessation of the heart's action.

In earlier stages the general conditions, such as anjemia, and the

tendency to fat formation, which have favoured dilatation, may
be dealt with by suitable means.

PERICARDITIS.

etiology.—Inflammation of the pericardium may result from

a general blood-poisoning ; or it may occur from direct irritation

of the surface of the serous sac.

Among the lirst class of cases, acute rheumatism is its most
frequent cause ; it occurs in Bright's disease, in pyaemia, hi

leucocythajmia, in tuberculosis, in influenza, and in other con-

ditions of toxjemia. Its local causes are the growth of cancer

nodules into its cavity, the ruptui'e into it of abscesses and
hydatid cysts, and the contiguity of inflammation of the respi-

ratory organs, Avhether empyema or pneumonia.
Anatomical Changes.—If we take as the tyjie the pericarditis

which occurs in the course of acute rheumatism, we find the
following changes:— In early stages the membrane loses its

smooth, glossy surface, and becomes more vascular, so that it

is injected with a tine network of vessels. Some shreds of

lymph from the exudation of corpuscular elements and fibrin

from the blood-vessels are next seen, and a complete layer
forms upon the pericardium. Ultimately the two opposed !-ur-

faces of the sac may be separated by a layer of lymph one-
eighth or a quarter of an incli in thickness, which is sufficiently

soft to allow the parietal and visceral membranes to be peeled from
one another. CTenerally, at the same time, some serum is formed,
of yellow colour, and turbid from corpuscular elements. This
may accumulate to a considerable amount and further separate
the two layers of the pericardium, while it allows the formation
of long shaggy processes of lymph, stretching from surface to
surface. After a time the fluid generally disappears, and the
lymi)h is either itself absorbed, or it becomes organized, and
unites the parietal and visceral layers of the sac more or less
completely together. In this process new vessels grow in the
investing lymph, and fibres of connective tissue are gi-adually
developed. The amount of firm connective tissue thus formed,
and the completeness of the union effected vary much in different
cases ; there may be a few fibrous bands crossing the cavity, or a
dense layer of tissue half an inch thick.

Variations in this process take place. Under certain circum-
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stances, mostly in pyaemia or septicaemia, the fluid contents of
the pericardium are pus, instead of serum, constitutinp: purulent
pericarditis. Sometimes the new-formed vessels in the inllamma-
tory formation ruiiturc, and small petechia} or lar^^er patches of
ha^raorrhagc cover the surface of the membrane, forming hwmor-
rhac/ic pericarditis. And, occasionally, tubercles are formed both
in the new tissue and in the original membrane covering the
heart's surface ; this is known as tubercular pericarditis, and forms
part of a general tuberculosis.

Symptoms.— Since pericarditis so frequently arises in the
com'se of some general disease, like rheumatism, its sjnuptoms
may be entii'ely masked by those of the disease which it accom-
panies, and its presence may be only revealed by the alteration

in the heart-sounds, and otlier physical signs which it produces.
These, however, are generally characteristic. In the early stages

a slight shuffling soimd is heard in addition to, though partly

obscuring, the normal sounds. The shuffling consists of two
sounds occurring during systole and diastole respectively, but
not absolutely synchronous with the first and second sounds;
it is heard over the praecordial region, often first at the base,

later over the whole of tlie area corresponding to the anterior

surface of the heart and pericardium. Frequently this pericar-

dial rub has a trij^le character, resembling the pace of a canter-

ing horse. After a short time the sound becomes louder and
harsher, resembling the friction of hard rough surfaces together,

and when it has reached this stage the friction can often be felt

by the hand placed over the praecordial region. If fluid is elfused

into the pericardium, as is frequently the case, the prfeeordial

dulness is increased. Limited normally by the upper border of

the fourth rib above, the left border of the sternum toAvards

the middle line, and a line half an inch within the nipple ex-

ternally, it extends, as more and more fluid is secreted, upwards

to the upper border of the third rib, the upper border of the

second rib, or even to the clavicle ; towards the right for one

inch or more over the sternum ; and towards the left for an

inch or so beyond the left nipple. The praicordial dulness has

a more or less triangular shape, Avith its broad base upon tlie

diaphragm, and a rounded apex at the upper part of the sternum

and the left intercostal spaces. As the fluid increases, the im-

pulse of the heart moves gradually outAvards and npAvards, until

with much effusion it may be felt in the third left space above

and external to the nipple. An important distinction must here

be mentioned betAveen pericarditis and pleurisy m the effect of

effusion of fluid on the occurrence of a friction murmur. In

pleurisy the effnsion of fluid results in the disappearance of tlie

pleuritic friction sound. In pericarditis, the friction somid per-

sists commonly throughout the illness, even to the period of

greatest distension of the sac, and during the subsetjuent absorp-

tion of the fluid. In the case of the pleura the effusion com-
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presses the lung and separates the two pleural surfaces from

one another ; in the case of the pericardium, the effusion finds

less resistance on the side of the lungs, and tlius increases prre-

cordial dulness, while l)etween the solid heart and the spine

and sternum, behind and in front, there is but little room for the

accumulation of any ciuantity of licpiid.

The local symptoms which may accompany these conditions

are pain, anxiety or distress at the prtecordia, tenderness on

Ijressm-e over that region, shortness of breatli, with sliallow

respirations, and sliort^ hacking cough. The pulse may not at

first be much affected, but it tends soon to be faster and fuller,

and in the later stages of effusion to beconui feebler, and even

fluttering and irregular. Occurring m the course of a febrile

disease like rheumatism, it may not notably add to the existing

pyrexia, but its rapid onset occasionally causes considerable

elevations of temperature—for instance, to 105° or 106° ; and in

other cases it tends to produce the usual conditions of pyrexia,

loss of appetite, dry tongue, thirst, and scanty urine.

In the worst cases the cardiac feebleness increases, the j)ulse

becomes irregular and fluttering, prajcordial anxiety is severe, and
the face becomes drawn and pinched ; and the dyspnoea is perhaps
fm'ther aggravated by the pressure of the distended pericardial

sac upon the left lung. Ultimately the nervous system fails,

and delirium, jactitation, convulsion, or coma ends the scene.

But in the majority of instances the symj^toms gradually subside
;

the dulness diminishes from above do^rawards, while the rub
often remains till a late stage. In many cases, no doubt, adhesion
of more or less of the pericardial surfaces takes place.

The changes of pericarditis occur rapidly, effusion may reach
its height in two or three days, and subsidence may be well
established in three or four more.
Varieties.—Sux^purative, tubercular, and htemorrhagic peri-

carditis are not essentially different in their symi)toms and
physical signs. Suppurative pericarditis is often secondary
to abscess of the heart muscle, which is known frequently to
result from acute necrosis of the lung bones : and in other forms
of septica?mia and pytemia the pericarditis may be purulent.
Tubercular pericarditis is a manifestation of general tubei'culosis
(.wi p. 483). These two forms arc probably always fatal.

Diagnosis.—Under ordinary circumstances this presents no
difficulties, the double or triple friction soimd being very dis-
tinctive. A double pericardical rub may, however, sometimes be
mistaken for a double aortic murmur, and if there is .simul-
taneous dilatation of the right ventricle, the outline of peri-
cardial effusion may be closely simulated. Tlie coexistence of
rheumatic fever will not always help, as it might accompany both
pericarditis and old aortic disease. The pericardial friction sounds
are, however, less likely to be limited to the area of aortic valve
murmurs; they are often not strictly synchronous with the heart-
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sounds, are not accentuated at the commencement, are often
mcreascd by pressure with the stetlioscope, and vary within a few
liours in their relative intensity at diiTerent parts of the prajcordia.
Prognosis.—Pericarditis is not, on the whole, an immediately

fatal disease. It may be so mild that it is only detected l)y the
stethoscope in the course of a routine examinatio]i, and in a large
proportion of the cases occurring in rheumatic fever the in-
flammation subsides. The adhesion of the layers, which so often
results, may become a danger in itself, but it must not be for-
gotten that pericarditis in acute rheumatism is often accompanied
by, and masks, some inflammation both of the endocardium and
of the muscular substance of the heart, the ill effects of which
become developed afterwards. In Bright's disease, and in asso-
ciation with other chronic cachexise, it often occurs towards the
end of the illness, and then may appear to be the lesion deter-
mining death ; but even under such circumstances the physical
signs may completely disappear befoi-e death, or, if they persist,
the fatal result may not seem to be hastened thereby. The
recognition of the association suggestive of tubercular or puru-
lent j)ericarditis will make the prognosis a grave one.
Treatment.—Of late years the treatment of pericarditis has

been mainly palliative. Like other acute inflammations, it must
be met by complete rest In the recumbent or semi-recumbent
posture, by nutritious fluid diet, and by abstinence from talking,

excitement, or worry. In the case of rheumatic fever, these
conditions are probably already provided in the treatment of the
initial disease, which may be continued, provided that the heart's

action is not seriously weakened by any drug, e.g., salicylates in

excess. The further indications required by the implication of the

heart resolve themselves into the relief of pain, the maintenance
of the strength of the heart and circulation, and the absorption of

effused fluid where this subsides slowly. In very severe pain, six

or eight leeches may be applied to the prajcordia; but the same
effect may be obtained by the use of morphia internally, or by
subcutaneous injection. , The praecordia may be protected by a layer

of cotton wool, or a warm linseed poultice may be applied. If

the circulation tends to fail, or the heart becomes irregular, small

doses of tincture of digitalis should be given frequently, with

brandy or ammonia. Medicinal measures for the removal of fluid

in pericarditis are uncertain. Mostly it begins to be absorbed

if the heart can be sustained during the short period when it

is at its height. If a considerable ((uantity remains for some
time, iodide of potassium may be given.

ADHERENT PERICARDIUM.

Refebbnce has been already made to this condition as arising

from pericarditis. The degree to which the two surfaces may
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adhere varies much in different cases; there may be merely a few

filaments running from the surface of the heart to the parietal

pericardium, or there may be complete imion of the pericardial

sac to the surface of the organ, and every intermediate condition

occurs. When the union is complete, the tissue uniting the two
sm-faces may form only a thin layer ; or it is a dense, iirm, fibrous,

more or less vascular coat, a quai'ter or even half an inch in

thickness. In some cases, also, calcareous matter is deposited

in the adhesions, so that a complete investment by it may take

place. Although the serous sac of the pericardium seems
specially devised to allow the fi-ee movement of the heart, the

simple adliesion of the two layers is not necessarily followed by
any ill effects upon the form and size of the heart, and in a

certain proportion of cases the heart has its normal size. But in

others hypertrophy or dilatation is present. In many of these

last valvular disease is associated with the pericarditis, and
sufficiently accounts for the changes in the heart-walls. If the
pericardial adhesion is very extensive and dense, dilatation and
hypertrophy may occur without being accounted for by any
valvular disease, and it is here probable that the muscular sub-
stance of the ventricle has been injured by the occurrence of

myocarditis at the same time as the jjericarditis.

Symptoms and Physical Signs.—^The only symptoms which
can be referred to pericardial adliesions are those wliich result
from the accompanying dilatation and hypertrophy; beyond
this their recognition must depend on the history of previous
inflammation, and the existence of certain physical signs, which
are by no means always present, and which recjuire not only
adhesion of the pericardial surfaces, but also fixation of the peri-
carcUal sac to the anterior wall of the chest by means of an
adherent plem-a. In the absence of the latter, if tlie movement
of the lungs is free, and the size of the heart is normal, adhe-
rent pericardium can only be inferred from the history. The
distinctive sign is a retraction of the lower half of the sternum
during ventricular systole, but retraction of the intercostal spaces
is proliably not peculiar to adherent pericardium. A want of
alteration in the praecordial dulness, and in the position and force
of the impulse during respiratory movements has been mentioned,
but this is clearly only significant of anterior pleural adhesions.
The Prognosis and Treatment of pericardial adhesions can

only be considered in reference to the changes in the structure
and functions of the heart which result from them. (See Hyper-
trophy and Dilatation.)

HYDROPERICARDIUM.
This term is intended to denote the presence of an excess of
serum in the pericardial sac, and is generally used to distinguish
the passive secretion of dropsy from that of inflammatory
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effusion. Tlie pericardium naturally contains a very small
quantity of serum, and after death from any cause it is common
to find a few drachms of pale yellow fluid in it. When tliis

reaches five or six ounces or more it constitutes drop.sy of the
pericardium or hydroperieardium. The causes of serous effusion,
apart from inflammation, are those of general dropsy, such as
Bright's disease, and such local interference with the venous
circulation of the pericardium as valvular disease of the heart
itself, chronic lung disease, and pressure of growths upon the;

veins which return Ijlood from tlie pericardial sui-faces. The fluid

contained in the sac resembles that of dropsical effusion into the
other serous cavities, behig pale yellow, or more or less pink
from exudation of blood-colouring matter, with a small (quantity

of fibrinogen, and from one to three per cent, of albumen.
The Physical Signs of hychoiiericardium are the same as

those of effusion in pericarditis. As a rule, no special Treatment
directed to the pericardium is required where the condition forms
part of a general dropsy, or where it results from local inter-

ference with the circulation ; the general dropsy or the vahTilar

disease must be dealt with. In some rare cases the effusion

may be so rapid or abundant as to require paracentesis of the

pericardium.
.

PNEUMO-PERICARDIUM AND PNEUMO-HYDRO-
PERICARDIUM.

These signify respectively the x)resence of gas, and the presence

of gas and liquid together, in the pericardium. Gas in con-

junction with liquid has been observed as a result (1) of decom-
position of the liquid of pericarditis

; (2) of the communication

of the pericardial sac with other air-containing cavities. Tliis

communication may be traumatic, as ia the case of a juggler,

who, in attempting to swallow a blmit sword, perforated the

pericardium from the oesophagus ; in the case recorded by Dr.

Flint, where the pericardium was pvmctured by a stab through

the pleura; and after the operation of paracentesis pericardii.

Or the communication may be effected by disease ;
and cases are

on record of cancer of the oesophagus ulcerating into it, of a

phthisical cavity opening into it, and of a hepatic abscess

commmiicating at the same time with the pericardium and with

the stomach. Gas can never be observed alone in the pericar-

dium, as its entrance from without is always immediately fol-

lowed by pericarditis with liquid effusion.

The Physical Signs of pneumo-hydropericardium are—re-

sonance on percussion over the pra3Cordial area, and splashing,

churning, or gurgling sounds, synchronous with the movements

of the heart. The last may be absent where the gas is largely

m excess of the liquid ; but in a case recorded by AValshe there
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was this peculiarity, that on placing the patient on one side the

resonance was accompanied by an area of dulness due to liquid

at the lowest part, and on turning him to the other side the

resonance and dulness changed their relative positions. A few

cases of recovery are recorded.

EFFUSION OF BLOOD INTO THE PERICAEDIUM.

In slighter degi'ees, this occurs in so-called hemorrhagic peri-

carditis, from the rupture of the new-formed vessels; but the

effusion of any considerable quantity, when not directly traumatic,

results from rupture of the muscular substance of the heart, of an

aneurysmal sac, or of vessels in a cancerous gfowth. Scurvy also

appears to give rise to x^ericardial htemorrhage sometimes.

Symptoms.—^When sudden effusion of blood into the peri-

cardium takes i)lace, the patient is seized with more or less

oppression of the chest, pallor, syncope, unconsciousness and
death in quick succession ; or witla the same pallor and with
collajjse, feeble pulse, dyspnoea, and orthoiinoea, he may remain
for twenty-four or thirty-six hours before the fatal termination

;

or presumably, with a less degi'ee of hajmorrhage, death may be
still further delayed and a pericarditis may develope, which con-
tributes to the final result. Dr. Walshe refers to cases, probably
of a scorbutic nature, or at any rate not dependent on rupture of

aneurysms, or of the heart itself, in which recovery has taken
place.

The Physical Signs are those of a large pericardial effusion

;

extensive prsBcordial dulness, and enfeeblement or absence of the
heart-sounds. The Diagnosis would be assisted l)y a knowledge
of the iwevious existence of aneurysm. Absolute rest and iudi-
cious use of stimulants would give the only chance in treatment.

ANGINA PECTORIS.

This name is given to an intense pain in the region of the heart,
wliich comes on with great suddenness, and occasionally proves
fatal. In its most typical form it is a rare complaint.
etiology.—It scarcely occurs below middle age, and it is very

mueli more frequent in men than in women, in the proportion of
ten to one. As a large majority of the cases present some lesion
of the heart or arteries, and especially fatty degeneration of the
inyocardium, aortic valvular disease, atheroma of the aorta, and
similar changes in the coronary arteries, the conditions which
lead up to these changes may be regarded as predisposing causes
of angina pectoris. Amongst them may be mentioned a tendency
to obesity, sedentary occupations, and the gouty habit

;
heredity

also seems to have influence. The immediately exciting causes
32
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are mostly such as may be supposed to act prejudicially upon
the cardiac functions, whether througli its muscular or nervous
apparatus. The most frecpieut are physical exertion, especially
going up-hill or agamst the wind, and emotional excitement,
whether depressing or exhilarating. Much slighter exertion, or
exposure to cold is sometimes sufficient, and occasionally the
attack begins during asleep.

Symptoms.—The iiatient is seized ([uite suddenly with acute
pain at the lower end of the sternum, rather' to the left side : the
pain radiates thence to the left side and back, or thi-ough to the
scapula; up to the left shoulder, and do\v7i the left arm to the
hand; or less freciuently to the right shoulder, arm, and hand.
Tingling or numbness may accompany the pain in the fingers.

With this there is a feeling of tightness of the chest, or suffoca-

tion, and even of impending death ; but there is no dyspnoea of

the usual tyi^e. The patient is obliged to stop if he is walking
;

he becomes collapsed, faint, and covered with clammy perspira-

tion. The behaviour of the heart seems to be variable ; at any
rate accounts differ widely. The pulse is sometimes, but nqt
always, irregular—it may be scarcely altered in fi-equency, and is

not necessarily weak. Dr. Lauder Brunton observed that the

pulse increased in tension at the time of the attack ; but it is not

clear that this is a universal rule. The attack is often accom-
panied by flatulence, and followed by the passage of abimdant

pale urine. After lasting a few seconds or minutes, the pain

quickly passes off, but it may recur again frequently in the

course of a few hom-s, or it may not be experienced again for

several months or years. Angina may be fatal in the first and

only attack.

SUght attacks of cardiac pain occur in some patients, which

have not the dramatic features of the cases first described
;
they

do not, however, differ materially from true angina. They depend

on similar arterial or cardiac lesions, and are cured or relieved by

the same means.
Pathology.—"SMien death has taken place in an attack, the

heart lias generally been found relaxed, with its cavities full of

blood. In the majority of cases, some disease of the heart or

aorta has been found, and mostly of the following kinds
:
fatty

degeneration of the muscular sul)stance of the heart ;
atheroma

or calcareous change in the aorta or its valves
;
aneurysmal

dilatation of the aorta ; and lastly, atheroma or calcareous de-

posit in the coronary arteries, or their obliteration from these or

similar causes. Clinically, also, it appears that in a large pro-

portion of cases some auscultatory cAddence of one of the above

cardiac defects is forthcoming. Disease of the mitral orifice, on

the other hand, is rarely the sole cause of angina pectoris.

The predominance of those lesions is one strong argument

ao-ainst the disease being purely neuralgic ; but it is not at

present certain what is the nature of the pain, and how it is
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j
brought about. Dr. Brunton first showed, by means of the

)
sphygraograph, that duiing the attack the tension of the pulse

( was much increased ; and he thereupon administered nitrite of

11 amyl, with the immediate effect of diminishing the arterial ten-,

sion and curing the angina. On this \iew it might lie supposed
that the cardiac lesion, under the stimulus of the exciting cause,

sent an impulse to the vasomotor centre by which the arteries were
contracted, and that tlie heart struggled against the high arterial

tension, and suffered pain in conseciuence. The successful treat-

ment of angina by nitrite of amyl has been experienced numbers
of times since, but it has been by no means always shown that

the arterial tension is high in these cases.

Liegeois and others refer angina to an ischsemia, or anremia of

the heart's substance, conse([uent upon the. actual constriction of

the coronary arteries in some cases, and upon imperfect blood'

.supply through them in other.s

—

e.ff.,fvQP. aortic regurgitation; and
he explains the effects of nitrite of amyl by its dilating the vessels,

and thus flushing the myocardium with blood. Dr. Goodhart
suggests that the pain may be due to a " cramp" of the heart's
sub.stance ; but it would seem that a cramp at all analogous to

muscular cramjis in the extremities must always l)e quickly
fatal.

Diagnosis.—The character of the pain, the cause of its occur-
rence, and the evidence of a circulatory lesion, when present, are
generally sufficient for the recognition of the complaint.
Prognosis.—In its severer forms this must be grave, as tliere

is always a fear of recurrence, which may be too quickly fatal
for treatment to be of any avail. Rut milder ca.ses are often
amenable to treatment.
Treatment.—Undoubtedly the most efficacious remedy for an

attack of angina is nitrite of amy], which is conveniently carried in
small glass capsules, each containing from three to five minims

;

one of these is cru.shed betAveen the folds of a handkerchief, and
the vapour is inhaled freely. The effect is to dilate the peripheral
arterioles, the face flushes, the cranial vessels throb, and the pain
is often relieved at once. The dose may have to be repeated.
A similar effect may be obtained by the administration of nitro-
glycerine internally, but its action is not so rapid. The dote
to begin Avith is ^^jy minim, which may lie given in the form
of the pharmaco])opial tabella, or as a one per cent, solution in
alcohol ; one minim of this in a little water is the required dose.
Not unfrequently much larger doses may have to be given, equi-
valent to two, three, five, or ten-hundredths of a minim. The
first administration of axen small doses of nitro-glycerine is often
folloAved by a throbbing headache, but after a time tolerance is

j
established and the larger doses can be borne. If these measures

I fail, the hypodermic injection of morphia, or the inhalation of
chloroform, may be used; and much collap.se will require brandy
or ether. When angina has once declared itself in a pati.'nt;
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nitro-glycevine should be given for several weeks ; the dose'may
be ininiin three or four times daily, gradually increased to

•jV IT)-
iodide of potassium is also valual)le in some eases, and

may be given in full doses (.5 to 80 grains). At all times undue
exercise, sudden movements, excess in eating and drinking, and
mental excitement should be avoided.

FUNCTIOXAL DISORDERS OF THE HEART.

The functional disorders of the heart, which we. may here shortly
consider, are frctiuent action, intermission of the heart's beat, and
palpitation. All of these are present in varioiis forms of cardiac

disease, but are sometimes present temporarily, or in paroxysms,
when no organic disease of the heart can be discovered. A slow
or infrequent action of the heart is peculiar to some people
throughout life, and accompanies certain lesions which have been
already mentit)ned (p. 441), but it does not appear to occur as a

temporary or paroxysmal functional failure, in the same way as

the other disturbances now to be described.

Frequent Action of the Heart.

This is also natural to some persons ; it occurs on exertion, and
especially during excitement, in very many people. It is always

important to remember this, both when consulted for actual ill-

ness and when asked to examine a candidate for life insurance ;

the pulse in such persons may run up at once to 120 or 140,

though they are at the time in perfect health. Occasionally one

meets with cases of paroxysmal increase in the rapidity of the

pulse, lasting a few minutes to several hours. The attack may
come on Avithout any warning, and may cease as suddenly as it

began ; and it is sometimes accompanied with but little discom-

fort to the patient. Such attacks appear to be due to mental

excitement, exces.sive physical exertion, or gastric disorder ;
it is

occasionally impossible to trace them to anything of the kind.

They occur both in males and in females, and probably a neurotic

or hysterical condition predisposes to them. Digitalis should be

given during the attack ; but one should try to prevent the return

of the paroxysm by rest, by the avoidance of all excitement, by

careful attention to diet, by abstinence from tea, coffee, and

tobacco, and by a course of potassium or ammonium bromide in

moderate doses.

Intermission of the Heart's Action.

The intermittent pulse, already described (p. 441), is due to a

cOrresi)onding cessation of the heart's action. The patient has at

the same time a sudden and distressing sijddng sensation in the
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cardiac region, or a feeling as if the heart fluttered or tumbled

over.

etiology —Intermission occurs at almost any adult age. in

yoimger persons it is often traceable to gastric disturbance, or to

the too free indulgence in tea, coffee, or tobacco. Overloading the

stomach is a common cause, and it frequently occurs in the early

morning hours after a heavy supper or late dinner. In such a

case it ceases as the stomach disposes of. its contents. AVhen the

intermission is due to tea or tobacco, or repeated indigestion or

flatulence, it is more persistent ; and it may be present day after

day until the cause has been discovered and removed. In

persons past middle life, intermission is apt to be troublesome

for long periods, or even to the end of life. In some cases the

above-mentioned causes may be at work ; in others there may be

evidence of senile changes such as atheromatous arteries; in

others, again, no appreciable alteration in the heart, arteries, or

other organs can be detected.

The Prognosis is much more doubtful in these cases than in

those of younger patients. Many people, it is true, live on with-

out further indications of cardiac change; but in those with
arterial degeneration the symptom must not be ignored.

Treatment.—In young people tea, coffee, and tobacco .should

be forbidden, if either of these can be shown to cause the
trouble. All mental worry or physical overstrain should be
avoided ; the diet should be carefully attended to ; the digestion

should be assisted, and flatulence prevented, by bismuth, sodium
bicarbonate, spiritus ammoniae aromaticus, and calumba or
gentian. Diffusible stimulants, such as ether, ammonia, and
alcohol are lilcely to diminish intermission for a time ; but
ammonia is the only one that can be safely used continuously.

Palpitation.

By this term is meant an unduly forcible action of the heart
perceptible to the patient.

JEJtiology.—As a functional disorder, it is especially common
in nervous hysterical females, but occurs in both sexes as the
result of depressing influences upon the nervous system, such as
mental worry and excitement, over-study, exhausting illnesses,

anaimia, excessive smoking, or tea-drinking. It is paroxysmal in
its occm-rence, and the attacks may be induced by excitement,
physical exercise, overloading of the .stomach, or indigestion.
Symptoms.—During a severe attack there is much distress

from the violent beating of the heart against the chest-wall, the
carotids throb, there is a sense of faintness, or a fear of impend-
ing death. The heart's impulse is in the natural pcsition, but the
beat is widely diffused

;
the pra>cordial dulness is not increased,

and the pulse is not necessarily quicker than normal. The
cardiac sounds are loud, clear, and ringing, and there is no
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murmur except in cases of anaemia. The attack may last from
some minutes to a few hours, and is occasionally followed by the
passage of a quantity of pale urine.
Treatment.—This nmst be in great part j^reventive. The

general liealth should be as far as possible improved, the patient
should avoid all phy.sical and mental excitement, and should
abstain from tea, coffee, alcohol, and tobacco. Any digestive
disturbance .should be corrected. During the attacks digitalis
should be given in doses of o or 10 minims of the tinctui-e every
two or three hours, combined with aminonium or potassium
bromide

;
or with valerian, asafcetida, or spirits of nitrous ether in

the usual doses.

EXOPHTHALMIC GOITRE.

{Graves' Disease. Basedow's Disease.)

This curious affection was first described by the Dublin phy-
sician, draves, in 183o, and by a Clermau physician, Basedow, in

1840. It consists essentially of three conditions : protrusion of

the eyeballs, enlargement of the thyroid gland, and increased
action of the heart.

-Etiology.—This is by no means always clear. It occurs much
more freiiuently in women than in men, and mostly between the
ages of fifteen and thirty. It has been thought sometimes to

follow upon anjvmia niul chlorosis ; but its early symptoms may
have been mistaken for one of these. More often there has been
a neurotic tendency, as shown in hysteria, or epilepsy, or mental
disease in the family. In a few cases it has followed rapidly

upon some emotional or mental excitement, or even direct injury

to the head. A hereditary connexion has sometimes been
observed ; once the disease affected mother and son ; more often

it attacks two or three brothers or sisters in the same family.

Symptoms.—With the exceptions just alluded to, it generally

comes on quite gradually, and, as a rule, the cardiac symptoms
first appear, the protrusion of the eyeballs and the thyroid swell-

ing not till some months later. Occasionally they may appear

in a different order, or one or other of the three chief symp-
toms may be absent; but the cu'culatory trouble is tlie most
constant. In the fully developed disease, the heart beats quickly

and forcibly ; the impulse is in the natural position, but it is

felt over an abnormally large area ; there is often a systolic

.murmur in the pulmonary area, and occasionally one at the apex.

The carotids and large arteries pulsate with great force, and the

patient feels the violence both of the cardiac beat and the

arterial throbbings. The pulse reaches 120, 130, or 140 in

the minute, is of medium size, and yields no special sphygjno-

graphlc tracing. The patient suffers from shortness of breath on

exertion in proportion to the cardiac disturbance.
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The enlargement of the thyroid body is symmetrical, usually

moderate in dimensions, and rarely ecjual to that of the larger

endemic goitres. If the hand be placed over it, a thrill can be

felt which is due to the movement of blood in its dilated vessels,

and a systolic murmur can be heard with the stethoscope.

The j}vominmce of the njehulh (exoplitlialmos, proptosi.s) is the

most striking characteristic of tlie disease, and gives to the

patient an unpleasant terrified appearance. It affects both cye.s,

and may reach such a degree that the sclerotic is seen both above

and below the cornea, and the eyelids are imable to meet. Even

when the eyelids can be voluntarily closed, they may lie apart

during .sleep ; and if the exophthalmos is extreme, there may be

irritation and ulceration of the cornea as a result of exposure.

In a.ssociation with the exophthalmos is another symptom, which

tlie discoverer, Von Graefe, regarded as pathognomonic—namely,
that wlieu the patient lowers tlie eyeliall to look down, the upper

eyelid is not depressed to a corresponding extent—a want of

unifoi-mity in the movements of tlie eyeball and the upper lid.

This, however, is not present in every case, although it lias some-
times been noticed even before the protrusion. On the other

hand, when present it is of importance, as it does not occur "in

other kinds of exophthalmos. The pupil and accommodation are

unaffected ; and the ophthalmoscope reveals little beyond some
fulness and tortuosity of the retinal veins.

The sufferer from these lesions is out of health in many ways
besides. She is languid, unfit for exertion, wanting or cajn-i-

cious in appetite, subject to nervou.sness, headache, vertigo,

fits of temper or crying, irritable, or hysterical ; and not unfre-
quently has a more or less constant tremor of the limbs. Her
nervousness and the cardiac action are increased by attention

or by any excitement. She is generally thin, and may waste a
good deal. A moderate degree of fever is often jjresent ; and
some patients show various pigmentary disturbances of the
skin, such as moderate bronzing, chloasma, or leucodermia. The
voice is often thin, feeble, or piping, sometimes, perhaps, from
pressiu-e of the goitre on the trachea. Tlie symptoms are liable

to aggravation from time to time.
Pathology.—This is, as yet, very ob.scure. The goitre is

mostly vascular, but tliere may be some development of fibrous
tissue or of cysts. The protrusion of the eyeballs is probably in
part due to venous congestion, and in part to an overgi'owth of fat
in the orbit. A third factor is believed by some to be present,
namely, a contraction of certain non-striated muscular fibres,

which have been recognized by Miiller, m the membrane lining
the orbit over the sphenomaxillary fissure. Such a contraction,
it is thought, would force forward the contents of the oi-bit.

The i)resence of similar smooth muscular fibres in the upper (and
lower) lids is considered by Von Graefe to explain the symptoms
described by him, since they are innervated by the sympathetic.
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When it is attempted to explain how these different lesions can
be referred to a common origin, the gi-eatest difficulty arises.
Against the natm-al suggestion that a lesion of the sympathetic
must be the cause, there is the fact that the cardiac action would
be explained by irritation of the lowest cervical ganglion, the
exophthalmos and bronchocele by paralysis of the sympathetic

;

and views proposed to evade this contradiction .seem to have
little foundation—e.^., Benedikt's suggestion tliat the goitre is

caused by irritation of dilator fibres in the sympathetic; and
Friedreich's that paralysis of the sympathetic would dilate the
coronary arteries, the mcreased flow of blood in whicla would
stimulate the cardiac ganglia, and hence increase its action.
Nor does anatomical examination give much help. In some
cases the cervical ganglia have been found quite normal, and if

in others they have been altered, the change is no more than
what has been found in other forms of chsease apart from goitre
or exophthalmos. The late appearance of goitre in many cases
shows that it cannot be the primary cause of the symptoms by
pressure on the sympathetic cord.

It is, on the whole, much more likely that the disease is central,

and the coexistence of other more general disturbances—ner-
vousness, hysteria, &c.—supports this view. Dr. Hale Wiite called

attention to the persistence of the thymus, and the changes in

Peyer's patches in some cases.

Diagnosis.—Occasionally a simple goitre may actually press
upon the sympathetic in the neck, and produce dilatation of

the pupil, paralysis of accommodation, slight exoplithalmos, and
depression of the temperature in the external meatus. It will be
seen that these symptoms agree with those of Graves' disease

only in the exophthalmos. The difference would be most obvious

if they occurred on one side only.

Prognosis.—The majority of cases are of some years' dm-ation,

beginning insidiously, and only slowly recovering ; or imi^roving

up to a certam poijit, and then remaming stationary ; or dying

from exhaustion, from mitral disease, from intercurrent com-
plaints, or suddenly, and then probably from heart failure. Of

twelve cases collected by Dr. Hale White from the Guy's Hospital

records from 1877 to 1884, seven had died by 1886.

Treatment.—A cure can only be expected from prolonged

treatment, and no drug can be said to have been uniformly suc-

ces.sful. Digitalis and belladonna seem to have done most good,

and ergot has been recommended. Iron is of little value. Many
cases have benefited under galvanism, the constant current being

applied with the kathode on the cervical spine, and the anode over

the sympathetic in the neck, or over the thyi-oid ; and a weak
current may be similarly applied to the eyes. The application of

ice to the thyroitl is also of value.
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DISEASES OF THE BLOOD-VESSELS.

The diseases of ai'teries are mainly comprised in inflammation

and degeneration, and the mechanical results of those lesions.

Liflamraation of the veins or phlebitis, and thrombosis and
embolism will also be considered in this section.

ARTERITIS.

-Etiology.—The following are recogiiized causes of arterial

inilaramation : (1) Local contact with inflammatory and septic

foci, as in arteritis from suppuration or embolism
; (2) over-strain,

which acts especially as a cause of inflammation of the aorta and
large vessels

; (3) syphilis, affecting the small vessels generally,

and also vessels actually in contact with gummatous deposits

;

(4) tubercle, which attacks the vessels in the vai'ious organs
it invades. In tubercular meningitis the vessels are often first

attacked, and in phtliisis the tubercle, by involving the outer
wall of tlie vessels, leads to theii" rupture, or to the formation' of

aneurysm.
Anatomical Changes.—Inflammation of the arteries may

be acute or chronic, local or general. One form of acute local

arteritis occurs when a vessel is exposed in a wound, or in contact
with a suppurating centre ; or when a vessel is the subject of

embolism, and the impacted embolus gradually leads to' inflam-
mation of the inner coat ; or the inner coat of the aorta may
become inflamed from vegetations on its valves, such as are seen
in ulcerative endocarditis. The change in the aortic lining
closely resembles that which takes place m the valve already
described. A general acute aortitis also occurs, in which all the
coats of the vessel become thickened with cellular infiltrations,

especially about the vasa vasorum, as well as on the surface,
and in the meshes of the inner coat. In chrmiic arteritis, which
may begin as an acute disease, the inner surface presents
broad grayish-white slightly raised patches, which may be soft,

mucoid and gelatinous, or more or less sclerosed from the pre-
sence of fibrous tissue. In later stages there may be a semi-
cartilaginous thickening, affcctiug the inner coat mainly. But
the same changes involve also the middle coat, destroymg the
muscular and elastic elements, and the outer coat, causing fibrous
thickenmg and condensation of the tissue. The results of
arteritis are : (1) Degeneration and atheroma

; (2) constriction
and even obliteration of the arterial channel, which occurs mainly
in the small and medium-sized arteries; (3) dilatation, either
general or irregularly distributed, or purely local. In the latter
case it constitutes aneurysm.
Symptoms.—Acute aortitis is probably not revealed by symp-

toms
;
but cases of acute arteritis have been recorded affecting
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the vessels of the extremities. In one such ca.se pain and
tenderness, limited to the com'se of the vessels, gradually spread
down the limbs to the extremities. In others there have been
pain, tenderness, loss of pulse in the affected vessels, gangrene of

portions of skin in the area corresponding to their distriliution, or

shedding of the nails. General arteritis has also been seen in

a chronic form, leading again to j)ains in the limbs along the
course of the arteries, and followed by oblitei'ation or such
narrowing of the channel as to abolish the pulse.

ARTERIAL DEGENERATIONS.
The most important is that known as atheroma, which freciuently

follows upon and complicates the arteritis of the inner coat

C

D

Fig. 21.

A. Right Radiax Pulse in a Cask of Acetic Aneurysm compkessixo

THE Right Innominate Arteky.
B. Left Radial Puxse in the same Case.

C. Radial Pulse in Compression of the Subclavian Artery.

D. Atheromatous Artery. Pressure, Six Ounces.

{eyidnrteritis) above described. The gray semi-cartilaginous

patches become mixed with others of a yellow colour, wliich arise

from a fatty change taking place in the inflamed tissue. A pa.sty

mass results, Avhich contains fat granules and cholesterin crystals.

It affects chiefly the deeper layers of the inner coat, but may
approach to the surface, so that the innermost layers finally give

way, and an atheromatous ulcer results. In some cases calcareous
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granules are deposited and form plates or spicules, upon which
fibrin may be deposited from the circulating blood. Tlie com-
bination of patches of early inflammation, atheroma and cal-

careous deposits, with the irregular dilatation of the vessel

which occurs as the various weakened sjxjts yield to the blood-

Ijressure, constitutes endarteritis deformans. Simple fatty degene-
ration of the cells of the innermost layers of the inner coat, and
calcareous deposits in the same, are seen as a senile change.
Symptoms.—When at all extensive, atheromatous degeneration

can be recognized by its effect upon those arteries which are
accessible to examination during life. Firstly, the artery-wall
becomes rigid

;
secondly, yielding to the pressure of the blood-

current the walls become stretched, and make the vessel both
larger in its transverse diameter, and at the same time longer

;

and the increased length is accommodated by the vessel becoming
tortuous instead of nearly straight. At each beat of the heart
the artery is not only expanded, but bent still more out of a
straight course. To the finger the artery feels hard, rigid, and
rough, whilst the pulse consists of a sudden expansion, and a slow
almost unbroken collapse. Fig. 21, D, shows the characters of a
sphygmographic tracing.

It can hardly be said that any general condition of ijlness
necessarily accompanies atheromatous arteries. Many jjersons
in advanced life -svith this form of degeneration are in the enjoy-
ment of perfect health. But such diseased vessels frequently
coexist with chronic Bright's disease

;
by their want of elastic

tissue they tend to hypertrophy and dilatation of the heart;
and they lead to serious results in several ways, by rupture
(cerebral hsemorrhage), by thrombosis and obstruction (hemi-
plegia, gangrene of the limbs), or by local dilatation (aneurysm).
Thus while itself often an indication of senility of tissues, athe-
roma should forewarn us as to possible accidents.
The lardaceous or amyloid change is a form of degeneration

affecting vessels, of which more will be said under Lardaceous
Disease of the Liver.

ANEURYSM.
This name is applied to dilatation -of an artery for a more or
less limited extent of its course. Aneurysms have been divided,
according to their shape, into fmiform and sacculated; the
fusiform being a more or less uniform dilatation of the whole
cu-cumference of the vessel ; the sacculated foi-ming a globular
projection from one side of the vessel, and connected with it in
advanced cases by a constriction or neck. They have been
divided into true and false, according to the number of the
arterial coats still present in the sac ; but it appears that the
inner coat never persists in aneurysms over a certain size, and



508 DISEASES OF THE BLOOD-VESSELS.

hence this distinction has no apparent value. Sometimes, espe-
cially in the limbs or the abdomen, a sacculated aneurysm rup-
tures at a prominent point, blood oozes slowly out into the tissue
around and forms a coagulum, bounded by a kind of cyst of
inflammatory tissue. This has been called a diffused aneurysm.
Lastly, a dissectin;/ aneurysm is formed when at a part of the
artery affected with atheroma the blood penetrates the inner and
middle coats, and forces Its way outside these two, between them
and the outer coat.

etiology.— Aneurysms arise from any cause that weakens
the vessel at one point. The most common cause is atheroma,
especially in the large vessels, in which the inner and middle
coats are weakened, and the whole wall yields to the pressure of
the blood at that point. In smaller vessels—for instance, those of
the brain and lungs—the vessel may be weakened by the local
causes of arteritis already spoken of—viz., impacted embolus, or
the invasion of tubercle. Surgical injuries of the outer coat also
lead to aneurysm. Of the more general causes predisposing to
aneurysm, syphilis holds an important place ; and probably also
excessive muscular strain acting through the cu'culation.

Results.—These are mo.stly seen in the sacculated forms. One
result is the coagulation of blood in the sac itself. As this is out
of the direct cm-rent it moves more slowly and has a tendency
to coagulate. The sac is thus frequently lined, or nearly filled

with successive layers of pale buff, fibrinous deposits; and it

is by tlie complete filling of the sac with these fibrinous layers

that aneurysms are mostly obliterated and cured. The greater
the freedom of communication with the main vessel the less

the liability to fibrin formation, and in the case of a fusiform

aneurysm no deposits take place.

Another result of aneurysm is its pressure upon the parts

around it. The sac may attain an enormous size ; an aneurysm,
of which there is a model in the Museum of Guy's Hospital,

springmg fi'om the aortic arch, measured eight inches in diameter.

As it enlarges, the growth presses with irresistible force upon
adjacent parts, displacing the various oi-gans, compressmg and
obstructing the blood-vessels, the trachea, the bronchi, or the

oesophagus, flattening and stretching nerves, and causmg thereby

pain, numbness, or paralysis, according to the nerve involved,

and the degree of its compression. When it comes in contact

w^ith unyiekhng bone, an aneurysm causes absorption of the

osseous tissue, and excavates or actually perforates it. The
vertebr;e are frequently eroded in this way, and it is remarkable

that the intervertebral cartilages are more resistant than the

bone, so that when the aneurysm is large enough to cover more

than one vertebra the cartilage projects between the two cavities

which have been made in the adjacent vertebrjB. The ribs and

sternum, at first slightly raised by the advance of an anem-ysra,

are subsequently perforated, and allow the pulsation of the
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tumour directly under the skin. Analogous results occur m
otlier parts of the body, but it is chiefly in the thorax that the

pressure-effects of aneurysm arc manifested, because the bony

walls allow no room for their important contents to escape.

A tliird effect of aneurysm is hsemorrhage, which is the cause

of death in a large percentage of cases.. The great distension

of the coats, and the degeneration Avhich precede this, sufficiently

explain why hremorrhage occurs. Even the deposit of layers

of fibrin within the sac will not always prevent it; the clot,

if at all abundant, does not organize, and the blood may force

its way into fissures and meshes of the coagulum, and so finally

reach the surface, and slowly ooze out. The rapidity and extent

of the hjemorrhage further depend upon the support the aneu-

rysm has from without. Ruptures into hollow viscera are

rapidly fatal
;
ruptures into connective tissue or inter-muscular

spaces are often much slower, and in the limbs may allow time

for successful treatment.

SyTiiptoBQs.—They may be divided into those common to all

aneurysms, and those determined by the locality ; and here will

be considered only the special symptoms of thoracic aneurysm,

those characteristic of abdominal aneurysm being discussed else-

where {see Abdominal Tumours).
The symptoms common to aneurysm in any part of the body

are :—(1) Tumour
; (2) Pulsation

; (3) Murmur
; (4) Pain ;

and
other effects of pressure.

Tumour, or some kind of swelling, is a necessary part of an
aneurysm, but it may, of com*se, ha entirely unrecognizable
during life in such parts as the cranium, the thorax, the deeper
parts of the abdomen, or the gluteal region.

Pulsation is the characteristic symptom, showing the con-

nexion of the tumour with an artery. It is synchronous with the
pulse, mostly rather slow and heaving, expansile—that is, enlarg-

ing the tumour in all directions at once, and not merely in a
direction perpendicular to the course of the artery apparently
affected, which would be the kind of pulsation communicated by
an artery to an independent tumour over it. Pulsation is affected
by the amount of coagulum lining the sac, and is in some cases
absent.

Murmur.—On listening with the stethoscope over an aneurysm
in the abdomen or limbs a murmur is mostly audible, synchronous
with the beat of the jjulse, A'arying in quality, soft, harsh, or loud.
It is due to the passage of the blood from the normal artery into
the wide cavity of the sac. In some cases a diastolic murmur
is present ; and with a feeble current of blood, or Avith much
coagulum in the sac, and perhaps under, other circumstances, the
murmur may be absent.

Pain is frequently present, and results from the stretching
of, or pressure on, parts in the neighbourhood. It occurs at the
seat of the aneurysm, and often radiates in different directions
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from it—to the shoulder and down the arm, for instance, in
thoracic aneurysm, and along tlie course of the intoi-costal nerves
when the spine is eroded.
The otlier effects of pressure will vary with the seat of the

aneurysm.

ANEtmYSM OF THE ThOBACIC AoRTA.

Aneurysm may occur at any part of the thoracic aorta, from
the sigmoid valves to the diaphragm ; but the first part is by far
the most frequently involved, and here especially all varieties
occm', from irregular dilatations of the whole calibre to true
sacculated aneurysms.
The results of the former, dilated aorta, are not seen so much in

the pressure-effects. If the part adjacent to the valves is affected,
the orifice may be dilated, the valves are thus rendered incom-
petent to close it, and regm-gitation will take place, followed by
hypertrophy and dilatation. The symptoms are chiefly those of
aortic regurgitation. In other cases of dilated aorta there is a
systolic murmur, and the patient suffers from attacks of severe
cardiac pain, with many of the characteristics of amjina pectorU,

on anythmg beyond the most moderate exertion. Such patients
occasionally die suddenly.
A mcculated anei(rysin causes symptoms according to its position

and the direction of its growth. In the first part of the arch it

may grow forwards and present itself as a pulsating tumour in

the second or third right intercostal space, less commonly in the

second or third left space. The tumour is slightly tender, often

the seat of ijain, aggravated by exertion ; and commonly over it

is heard a soft systolic murmur. Growing towards the right, a

tumour in this region presses upon the superior vena cava, causes

oedema of the upper extremities, or it grows into the upper
})art of the right chest, compressing the upper lol)e of the right

lung, or the bronchus leading to it, and producing dulness and
deficient breath-sound over the corresponding area. Towards the

left an aneurysm may press upon tlie pulmonary artery, cause

dilatation of the right heart, and ultuuately open into the pul-

monary artery. Rupture mto the pericardiiun is a not infrequent

termination of aneurysms in this situation.

In the second part of the arch, an aneurysm especially affects

the convex border at the site of the origin of the great vessels,

and frequently grows upwards to the base of the neck, where it

forms a pulsating tumour, and is with difficulty distinguished

from aneurysm of the carotid or innominate arteries. The pres-

sure-effects, if present, are mainly directed towards the trachea,

producing stridulous breathing, tuid dyspnoea ; while the tumour

itself is indicated by dulness over the upper end of the sternum,

and by murmur. Aneurysms arising from the concave part of

the arch come into relation with the left bronchus, which passes

imder it, and "the left recurrent laryngeal nerve, which winds
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round it. Pressure on the bronchus obstructs the entrance of air

into the left hing, and is indicated by deficient respiratory

murmur over the left chest, while the percussion-resonance is

retamed. Pressure on the nerve paralyzes the left A^ocal cord,

and results in clanging cough, and a median position of the left

cord -svith very little mobility, as seen by the laryngoscope.

Aneurysms of the aorta below the arch cause, according to their

position, dysphagia from pressure on the oesophagus, severe pain

fi'om erosion of the spine, and pressure upon the intercostal

nerves; in more advanced cases, paraplegia from implication of

the spinal cord. A murmur is often heard over the spine behind

under these cu-cumstances. Compression of the bronchus is at

first indicated by chminution of the respiratory murmur. Later

on it causes collapse of the lung, and dilatation of the bronchial

tubes, with partial retention of secretion, giving dulness, bronchial

or cavernous breathing, and moist rSles as physical signs {see

pp. 368, 378). Compression of the lung itself may occur, with
localized dulness, and loss of respii-atory murmur ; and in some
cases gangrene.

Some other symj^toms inay be mentioned that are common to

two or three of the situations discussed. Inequality of the pupils

occurs from interference with the sympathetic. Mostly the pupil

on the affected side is contracted from paralysis of sympathetic
fibres ; but it may be the larger ; and in some cases the pupil

of the affected side is at one time larger, at another smaller.

Inequality of the radial pukes is another important indication of

thoracic aneurysm. If the innominate artery or either subclavian
is compressed or narrowed by an aneurysm, the pulse on the
corresponding side is smaller, less sharp in its rise, and shows
in the sphygraogi-aphic tracing a sloping upstroke, or even com-
plete absence of the percussion wave (Fig. 21, A, B, C). Tlie same
is said to occur if between any one of the above vessels and the
heart there exists an aneurysm of such a size as to break the
force of the current of blood going into the vessel, although the
vessel itself is not at all narrowed.

Loss of flesh, cough, and dyspnoea on exertion or in i^aroxysms,
are the common accompaniments of thoracic aneurysm of any
size ; and death takes place by exhaustion from pain and mal-
nutrition

;
by interference with necessary functions from pressure

upon such parts as the oesophagus, trachea, or bronchus; by
inflammatory and septic processes from pressure on the lung;
and, lastly, by rupture of the sac and hajmorrhage.
Diagnosis.— The diagnosis must be made from a careful

consideration of the above facts, remembering that the symptoms
vary with the seat of aneurysm. Some of the combinations
which may give rise to suspicion of aneurysm may be enume-
rated: {a) Pain of angina-like character, with systolic murmur
over the base of the aorta; {b) systolic mm-mm* occurring at a
part of the chest not corresponding to the seat of any valvular
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orifice
;

(c) pulsating tumour in or near the prajcordial region

;

the points at wliich a normal or enlai-ged lieart may beat must
be remembered, and especially it must not be foi-gotten that pulsa-
tion of the top of the right A^entricle in the second left interspace
is quite common

;
(d) obstruction of one or other radial pulse

;

(e) obstruction of veins; (/) obstruction of trachea, bronchus,
or oesophagus ; (i/) paralysis of one vocal cord, especially tlie left.

Aneurysms near the base of the aorta are more likely to be
confounded with valvular chsease ; tliose in tlie deeper parts of
the chest with new growth (.svc Mediastinal New Growths).
Prognosis.—This is very unfavourable in the case of thoracic

aneurysms. Complete consolidation with cure is rare ; relief of
symptoms and postponement of the fatal result for some years
may be often effected.

Treatment.- -The objects of treatment are to lessen enlarge-
ment, to prevent ruptm'e, and to favour coagulation of blood in

the sac. Everything which will quiet the circulation, and diminish
the force of the heart's contraction, will act favom-ably in these

directions. The surgical methods employed in aneurysms of the
liml>s are rarely applicable in the case of thoracic aneurj'sras.

Ligature of the vessel on the cardiac side of the sac is

out of the question, and distal ligatm-e or compression can
only be applied to branches such as the carotid and subclavian.

Insertion of horse-hair, wire, or needles, and the injection of

astringent fluids into the sac have had too little success in

anem-ysms of the limbs, wliere the operation is more under
control, to be recommended for aortic aneury.sms. Galvano-

puncture has, perhaps, been more successful. The process con-

sists in the introduction of two needles, connected with the

poles of a battery, into the sac of the anem-ysm ; as a result of

the passage of the current fibrin is deposited on the ])oles, hut

the danger of portions being detaclied, and causing embolism in

remote parts is i)resent here, as it is in the methods just mentioned.

The treatment of aneurysm in the chest generally resolves

itself into: (1) rest; (2) restricted diet; (3) the use of anodynes

and sedatives
; (4) iodide of potassium. Kest must be absolute,

the patient being in the recumbent position, and not allowed to

sit or stand up for any reason whatever. The diet whicli was re-

commended by Mr. Tufnell, who strongly advocated this plan of

treatment, consisted per diem of ten ounces of solid, including

three of meat, and eight ounces of fluid, divided into three meals.

( )pium or morphia is generally given in some form to ease pain,

to produce sleep, or calm restlessness, but other sedatives may
also be of use, such as bromide of potassium, chloral, paraldehyd

or sulphonal. Iodide of potassium appears to have a special

influence upon the coagulation of blood in aneurysms, as great

improvement in diminution of pulsation and of pain has

followed its use, even though unassisted by restriction of diet.

It should be given in large doses, such as 60, 90, or 100 grains in
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the course of the day. Locally, pain may have to be relieved

by belladonna applications, or by cold ; and in cases where the

vocal cords are implicated by pressure on the recui-rent laryngeal

nerve, tracheotomy may be required to prevent fatal asphyxia.

It must not be forgotten that aneurysms also cause dyspnoia by

traclieal compression, for which tracheotomy would afford no

relief.

PHLEBITIS.

Inflammation of the veins, or phlebitis, results in thickening,

and infiltration of the walls with leucocytes, which may be in such

numbers as to constitute a real .suppuration of the coats. The
terms eyidophlebitis and periphlebitis have been used to indicate

inflammation of the interna and the adventitia respectively.

Periphlebitis arises from contact with inflammatory foci outside

the vein, or from injury. Endophlebitis is most often set up as a
result of tlirorabo.sis, or coagulation of blood in the vein itself.

This occurs from a variety of causes {see Thrombosis). The clot

may then adhere to the vein-wall, becoming at the same time
organized, and the vem may be completely obliterated. On the
other hand, the clot may become channelled, and allow the con-
tinuation of tiie circulation ; or in other cases it softens down into

a i)uriform fluid. Periphlebitis extending inwards itself leads to

thrombo-sis ; on the other hand, abscesses may form in the tissue

around the vein.

Symptoms.—Phlebitis is accompanied by i^ain and tenderness
in the course of the affected vessel, with some reddening of the
siu'face in the case of superficial veins. The vein can be felt as
a prominent hard cord, and a varying amount of febrile reaction
accompanies the local di.sea.se. The formation of abscesses will,

of course, l)e indicated by hardening of the surrounding tissue,

redness, and oedema of tlie skin, and subse(|uently fluctuation.

Tiie secondary effects which result from breaking down, and
transportation of the particles of tln-ombosis, are described below.
The Treatment of phlebitis consists in com])lete rest of the

part affected, the a})plication of warm fomentations to ease pain,
and the administration of opiates, if necessary, for the same
purpose. If abscesses are forming, poultices should be applied,
and pus may have to be evacuated by incision.

THROMBOSIS AND EMBOLISM.
Th-omhosk is the name api^lied to the coagulation of blood

within living vessels, whether arteries or veins, the clot itself
being called a thrombus.
Embolism means the trtmsference of a portion of clot from one

part of the circulation to another, and its impaction when it

33
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arrives at a vessel too narrow for its further progress. This can
only take place in the arteries, since the flow of blood in the veins
is from those of a smaller to those of a larger calibre. The
transferred particle is called an emholm; and tliis may be not
only a detached portion of tlirombus, but other bodies, such as
particles of new growth, and minute liydatid cysts.

Thrombosis occurs from slowness of the current of tlie blood,
or from irregularities on the inner surface of the blood-A essels or
cavities of the heart ; or from these two conditions combined.
Blood thus coag-ulates in the heart, upon its inflamed valves, as
has been already described. It coagulates in the arteries, chiefly

in smaller vessels, the calibre of which has been made uneven by
atheroma, and in aneurysmal dilatations

;
and, lastlj% it coagu-

lates in veins, in which the current is normally mucli slower
tlian elsewhere, and may fall, from local and general causes, to an
extreme point. The fii'st effect of the coagulation of blood in a
vessel is naturally to cause an obstriiction, which will have
different effects accordmg as it is an artery or a vein. The
coagulation once formed receives fm'ther deposits of filirin from
the l)l()od circulating above and below, and so the thrombus may
extend into larger and larger vessels. AVlien first formed it is

soft, and fills the veins ; but after a time it may shrink, and thus

allow the re-establishment of the circulation. But tlie termi-

nation is not always so favourable. The thrombus commonly
sets up some endarteritis or endophlebitis, adhesion to the walls

of the vessels takes place, and ultimately the clot becomes
organized, Avith permanent obliteration of its channel. In other

cases, probably in consequence of micrococci, the coagulum breaks

down into a j)uriform fluid, which consists of x^us-corpuscles,

and fine granular particles, as well as the micrococci. An im-

portant result of thi'omlwsis in the heart and in the veins is

the detachment of fragments from the coagulum, and their

transference to other parts of the cu'culation. They then become
emboli, as al)0ve stated. The results differ according to the posi-

tion and character of the original tlirombus. Portions detached

from venous thrombi are carried by the current of blood into the

right auricle, thence into the right A cntricle, and into the pul-

monary artery, which they may block according to their size,

either (juite at its commencement, or in tlie substance of the

lung. Thrombi in the right side of the heart will similarly cause

embolism of the pulmonary artery; but tlirombi on the aortic or

mitral valves will cause embolism of the systemic arteries in the

brain, spleen, kidneys, limbs, or elsewhere.

The results of embolism are somewliat peculiar. When a

small particle of clot is impacted in a vessel of the kidney, or

spleen, tlie first effect seems to be that the area of tissue, more

or less Avedge-shaped or conical supphed by the vessel, becomes

tinged with blood, which is actually extravasated into the tissue,
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forming a conical plug with its apex at the point of obstruction,

and its base at the sm-face of the organ. This mass (known as

an infarct, or htemorrhagic infarct) gradually becomes decolorized

;

and in a later stage has a whitish yellow tint, with a zone of

red around it. Ultimately it becomes imiforraly pale yellow, and

shrinks in size, so as to form a depression on tlie surface, and

may remain thus for long periods. But if the embolus comes

from a suppurating thrombus, or is the product of malignant

endocarditis, then it sets up similar suppurative or septic

processes in the part to which it is carried, probably as a

result of the micrococci carried with it. The infarcts then tend

to become purulent in the centre, and to form actual abscesses,

such a.s occur in the huigs in pysemia ; or cavities with puriform

contents, like those seen in the bram and kichiey occasionally in

malignant endocarditis.

The following are some of the commoner forms of thrombosis

and embolism :

—

Femoral Thro77ihosis.—This arises in the last stage of phtliisis,

cancer, and other exhaustive diseases, in convalescence from
typhoid fever ; and after confinement (phlegmasia alba dolens).

The leg becomes swollen, and the vein can be felt to be ob-

structed; there is generally also some tenderness from co-exis-

ting i)hlebitis. The detachment of a portion of clot, followed by
its impaction in a large branch of the j)ulmonary artery with
sudden death, is an occasional accident.

Jugular thrombosis, and thrombosis of the lateral sinus, result

from disease of the internal ear, or mastoid cells. From contact

^vith the external ear, septic organisms are frequently i^resent,

severe phlebitis is set up, and the clot becomes septic. Particles

are then conveyed through the right side of the heart to the
lungs, in which pyjemic abscesses form, with a fatal result.

Thrombosis of the pelvic veins arises from disease of the pelvic

viscera in women, or from gonorrhoea in both sexes.

Large clots sometimes form in the heart, just anterior to death,
when the circulation is failing, and in recesses of the walls in

cases of dilatation. They may hasten death by hampering the
action of the organ, or they may supply emboli to tlie puhiionary
or systemic circulation according to the side affected.

Thrombosis and embolism of the cerebral arteries are described
under Diseases of the Bi'ain (p. 245).

Embolism of a large artery in a limb is not a very common
event. It causes sudden acute pain, followed at once by numb-
ness, coldness, and loss of power in the limb

; and later in many
cases by gangrene. In the spleen and hidneys the occurrence of
embolism is not so commonly recognized. Sometimes there is

sharp pain in the left side from embolism of the spleen. Em-
bolism of the kidney causes frequently albumimu'ia, with per-
haps blood in the urine ; and in mahgnant endocarditis there is
often double nephritis, probably from minute emboli.
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In the inihnonary circulation, embolism of the largest trunks
may occur, commonly as a secjuel to femoral thrombosis, Avhen
death is often quite sudden. At other times, the event is

signalized by sudden collapse, sense of suffocation, and urgent
dyspnoea; of which, though generally fatal, cases of recovery
have been recorded. Pulmonary infarcts are mostly the result

of embolism of the smaller vessels. They are the wedge-shaped
or conical hfemorrhagic masses which are seen in the lungs in

chronic heart disease, and ai'ise by embolism from coagula in the
right cavities of the heart. Tlieir occvu'rence often gives rise to

haemoptysis, and if of large size there may be dulncss, and
deficient respiratory murmur at the surface of the chest corre-

sponding to them. Lastly, there are the pysemic infarcts already

described.

FUNCTIONAL DISORDERS OF THE VASCULAR SYSTEM.

Excessive Pulsation op the Abdominal Aorta.

A FEW words may be said about tins complaint, because it is so

often mistaken for abdominal aneurysm. It is more frequent in

women than men, and occurs between the ages of twenty and

forty-five. The patients are generally nervous, hysterical or

hypochondriacally inclined ; and it is often associated with

some dyspeptic symptoms. There is constant complaint of pain,

distress, and throbbing over the alidominal aorta, which can be

felt and seen beating with unusual force. If it be carefully

examined, it will be found that its outhne is cylindrical like that

of the normal vessel, and that there is no fusiform or saccular

enlargement. Firm pressure with the stethoscope may elicit a

slight murmur, but usually there is no more than the dull soimd

of impact of the vessel against the instrument. Tlie rest of the

circulatory system is normal. The trouble may continue for

months or years, without any material alteration.

Treatment.—Gastric disorders should be met by appropriate

methods, and the bowels should be kept open. Exercise, fi'esh

au-, the avoidance of sedentary occupations, or of the chance of

brooding over the complaint, should be enjoined; and, medicmally,

bromide of potassium in full doses should be tried.

Raynaud's Disease.

{Symmetrical Gangrene.)

This disorder, first described by Dr. M. Raynaud, in 1862, as local

asphyxia and symmetrical gangrene of the extremities, is due to

a spasmodic contraction of the arterioles, whereby the cu-culation

in the affected parts is retarded, so as. to cause a temporary

J
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"deadness" or lividity of the part, or is obstructed to such an

extent or for such a long period as to be followed by actual

gangrene.
etiology.—It is much more frequent in women than m men,

and is first noticed commonly between the ages of fifteen and

thirty, or even in childhood. Many patients are delicate, or

an»mic, nervous or hysterical, but some seem to have been in

good health until the occurrence of the disease. Ague and

htemoglobinuria have been associated with it in some instances.

The exciting cause is sometimes lowering of the temperatm-e or

emotional disturbance.

Syraptoms.—Kaynaud describes these as occurring in three

degrees of severity." The simplest and least severe is one of local

syncope, in which spontaneously, or from cold or mental emotion,

one or more fingers turn white, cold, numb, and insensible to

touch. The condition lasts from a few minutes to several hom\s,

and recovery is accompanied by a good deal of pain.

In the second degree, local asphyxia, the fingers are more or

less cyanosed
;
they are bluish white, violet, slate-coloured, or even

black. Pressure upon them produces a white spot, which only

slowly regains the former livid colour. The adjacent part of the

extremity is often slightly swollen, and there is a livid marbling
of the limb for some distance above it. There are, with this,

ahvays much pain, and complete anaesthesia. Recovery is accom-
panied by tingling and pricking; and the livid tint gi-adually

passes through scarlet to the natm-al pink colour.

The third degree is the condition known as symmetrical

gangrene. Sometimes this begins with pallor of the fingers,

which then become lilac, and afterwards violet, with acute pain,

tingling, and sensation of burning heat, though the finger ulti-

mately becomes quite cold to the touch. In other cases the finger

is fir.st liAad red with itching and tingling, and finally is the seat of

severe pains. Then in either case there is livid mottling of the
adjacent limb, and the fingers become black, and insensible to
touch; vesicles or bullae containing sero-purulent fluid form on
them, and burst, leaving small ulcers, whicli shortly heal, while the
lividity gi-adually subsides. With a repetition of this process,
numerous small cicatrices may form on the affected part, and the
fingers acquire a shrivelled, pinched, i)arcliment-like a.spect. The
skin may descpiamate, and the nails may fall off. In other eases,
without the formation of bullae or phlyctenulce, the fingers and
toes become black, shrivelled, and gangi'enous ; and then a
superficial layer of skin, or even some of the deeper tissues,
separates as a slough in the course of a few weeks. The most
marked symptom accompanying these severe cases is intense
pain, of paroxysmal character, radiating to other limbs ; the pulse
may be thin or compressible, but is always perceptible, and the
general health of the patient may be remarkably little affected.
Tlie toes are attacked as well as the fingers, and sometimes before
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them; and tlie nose and ears may be livid, but do not often
sknigh.
The attacks occuv at intei'vals of weeks or months, and in

some cases, after repeated sWght attacks, the fingers remain in a
permanently lienumbed or shrivelled condition.
Diagnosis.

—

Senile r/anf/rene is distinguished by the age of the
patient, by the gangrene' affecting a siagle limb, and generally
a lower limb, by its progressive cause, and by the diseased con-
dition of the artery of the limb. Chilblains present a certain
resemblance to local asjihyxia, and perhaps may have an allied
pathology

;
they occur from definite exposure to cold.

Prognosis.—Many cases recover. Death is rare as a direct
result of the gangrene.
Treatment.—Raynaud obtained good resxilts, at least in ca.ses

of lesser degree, by the application of a continuous galvanic
current, with the anode at the back of the neck, and the kathode
over the sacrum and lower lumbar region. Dr. Barlow recom-
mends that the affected limb should be immersed in a basin of

salt and water, and that one pole of the battery should lie

ai^plied to the top of the limb, and the other placed in the water.

A current should be used as strong as the patient can bear.

Shampooing the limb and diffusible stimulants internally may
also be employed. Cold and excitement, which may bring on
attacks, should be avoided.

MEDIASTINAL NEW GROWTHS.

Pathology.—New growths in the mediastinum may be here

considered, as they involve both the respiratory and circulatory

organs. They are believed to arise commonly from the bronchial

or posterior mediastmal lymph-glands, but it may be from the

thymus, and possibly from the fatty tissues, the subserous tissues,

or the periosteum. The most frequent form of new growth is a

lymphoma, or lympho-sarcoma
;
spindle-cell sarcoma, carcinoma,

gummata, and rarely dermoid cysts also occur. . Inflammatory

infiltration and abscess may also produce many of the effects of

definite tumom-s. In the mediastinum these tumours are adjacent

to the great vessels, the trachea, the roots of the lungs and the

oesophagus. They may extend above the clavicle into the neck.

Symptoms.—These are, for the most part, due to the pressm-e

of tlie new growth upon the important structures in the chest.

This results in (1) pam; (2) obstruction of veins, arteries, air-tubes,

or oesophagus
; (3) compression of one or both recurrent laryngeal

nerves
; (4) displacement of organs ; and (5) bulging of the chest

wall.

The pain is variable, it may be felt behind the sternum, or m
the back.

. ^ , •

Obstruction of the veins is one of the most important mdicar
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tions of mediastinal tumoiu-, since veins have little power of

resisting tlie gi-owth of tumours, which readily press their Avails

toffetlier, and even grow through tliem and project mto the

interior. As a result of obstruction of the inferior vena cava,

tlie vehis of the Iiead, neck, face, arms, and upper part of the

chest are dilated, and if it occurs rapidly these parts become

immensely swollen from oedema, contrasting curiously with the

lower part of the body.

The blood, however, finds its way to the heart, by anastomoses

under the skin between brandies of the intercostal and the abdo-

minal veins; and these become visible as large blue tortuous

vessels on the chest or abdomen. In cases of obstruction of the

inferior vena cava a similar commimication takes place, but there

is a difference, in that the flow of blood on the surface is entirely

downwards in obstruction of the superior vena cava, and upwards

in obstruction of the inferior cava. This last, however, rarely

results from mediastinal tumour, although it is possible for a

malignant growth to reach the inferior cava, just above the

diaphragm.
Arteries often maintain their com-se through a tumour un-

molested. They are sometimes compressed, with the effect of

weakening or obliterating the peripheral pulse. Tlie results of

compression of the trachea, bronchi, and oesophagus, and the

paralyses of the vocal cords, which follow pressm'e on the recur-

rent laryngeal nerves, are described elsewhere.

The displacement of organs and bulging of the chest will

depend on the size and position of the tumour. The latter may
be quite absent, or, on the other hand, some distension of one side

may result from fluid in the pleura, itself caused by the tumour
pressing on the root of the lung. Cough, expectoration of mucus,
or haemoptysis, and dyspnoea, are additional symptoms in many
cases.

Physical Signs.—The most important is the decided dulness
which a turaom* produces if it reaches the sm'face of the chest, or
if it compresses the limg between itself and the chest wall, but a
considerable tumour may exist in front of the spine without
appreciably altering the signs of percussion. The auscultatory
sounds will depend on the presence or absence of fluid in the
plem-a, and on the relation of the tmnour to the root of the lung
{see Compression of the Bronchus).
Diagnosis.—An aortic aneurysm is most readily confounded

with mediastinal new growth. An aneurysm is itself, of course,
a mediastinal tumour, occupying the middle mediastinum when
it gi-ows from the arch, the posterior mediastinum when it

arises from the thoracic aorta. A diagnosis is, nevertheless, very
desirable, since the prognosis as to duration of life and temporary
relief of symptoms is much more favourable in the case of aneu-
rysm. Many of the symptoms are necessarily the same : they
both press upon and displace important structures, such as the
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a^sopliagiis, the tracliea or bronchi, and the large nerve trunks.
One of the most iiupoi-tant distinctions is the i'act tliat aneurysms
implicate arteries, and thus lead to supi)ression of pulse on one or
other side ; while new growths commonly spare the arteries, but
compress and project into the veins, producing venous distension

and oedema. The presence of a murmur, and the duration of the
symptoms for more than twelve or fifteen month.s, are in favour
of aneurysm. Enlargement of the cervical gland.s, or the exist-

ence of tumour in other parts of the body, speaks for new gi'owth.

The stridor produced by compression of a bronchus should not be
mistaken for the rhonchus of hronchitis. The former is constant
in time and position; the latter is variable, and changes from
place to place within a few hours, or disappears at intervals.

The Prognosis is bad, and the duration rarely more than a

few months.
Treatment.—This is mainly palliative, and very little can be

done beyond relieving pain by opium or morphia. Symptoms
threatening life, such as laryngeal asphyxia, must be met as they

arise.
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DISEASES OF THE ORGANS OF

DIGESTION.

DISEASES OF THE MOUTH, TONSILS, AND
PHARYNX.

STOMATITIS.

etiology.—Firstly, inflammation of the mouth may be set up
by chemical or mechanical irritation, such as contact with strong
acids or alkalies, or the presence of broken or carious teeth

;

secondly, inflammation may spread from neighbouring parts,

such as the nose or naso-pharynx, so as to involve the mouth
;

and thirdly, special forms of stomatitis occur in some constitu-

tional (hseases, such as measles, variola, syphilis, and scurvy.
Mercurial i)oisoning also leads to severe stomatitis.

Symptoms.—These are swelling and increased redness of the
mucous membranes of the gums, lips, and cheeks, swelling of

the tongue, salivation and increased secretion of buccal mucus,
which adlieres as a coating to the surface, and swelling of the
neighbouring lymphatic glands. In later stages abrasion and
superficial ulceration take -place.

Besides the special forms due to the infectious diseases, and
scurvy, there ai-e three varieties known as aphthous stomatitis,
ulcerative stomatitis, and thrush, or parasitic stomatitis.

Aphthous Stomatitis

Occurs in children, especially about the time of the first dentition,
and less frequently in adults; it consists in the formation of
circular gi*ay patches, or aphtha?, on the gums, tongue, and the
inside of the lips and cheeks. They are from three to five mm. in
diameter, slightly raised from the surface, and, though looking
like vesicles, are caused by a fibrinous exudation beneath the
epithelium. After a time the epithelium is shed, and small ash-
gi-ay ulcers ^vith narrow red margins are left. . Childi'en thus
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affooted are restless and feverish
; there is sHght sahvation ; and

sucking or mastication is painful. Tlie nleers commonly heal in
a few days, but may recur fi-e(|uently in some patients. In adults
the aphthte are rarely so numerous aw in children.
Treatment.—Chlorate of potassium should he given internally

(2 or a-grain doses for a child), combined with the local use of
borax in solution (15 grams to the ounce of water or the gly-
cerine of borax). The appUcation of nitrate of silver in adults at
once relieves pain, and often quickly cures.

Ulcerative Stomatitis.

This occurs mostly between the second dentition and puberty,
but also at other periods of hfe. It has occurred in an epidemic
form amongst soldiers in camp and prisoners in gaol ; and some-
times in children it appears to be endemic. It attacks especially
those who are in ill-health, or badly nourished. It begins at the
free margins of the gums, which become red, swollen, detached
from the teeth, and may bleed on slight pressure, or in the
movements of mastication. Ulceration then takes place, the
ulcers l)eing often deep, ragged, covered with a gray or yellowi.sh

purulent coating, and sui'rounded by a thin red margin. The
process spreads irregularly over the gums, and involves the lips

and cheeks as well. Sometimes the ulceration extends down to

tlie periosteum, and superficial necrosis of the jaw results. The
teeth are loosened, there is free salivation, and the cervical

lymphatic glands are enlarged and tender. The tongue and palate

are inflamed at the same time, but are not generally ulcerated.

The constitutional symj^toras are often rather severe, and pyrexia
is present. Mastication and swallowing are, of course, painful

and difficult.

The Prognosis is favom-able, recovery commonly taking place

in one or two weeks.
Treatment.—The best results are obtained from the internal

use of chlorate of potassium, which should be given in doses of

from 5 to 15 grains, three times a day, according to the age of

the patient; and the mouth may be frequently washed with

solutions of the same salt, 10 or 15 grains to the ounce. The
patient should be .supported by good fluid nourishment at the

same time.

Parasitic Stomatitis.

{Th-ush.)

Thrush is seen in weak and badly noiu-ished infants, e.sjiecially in

those Avho are being fed by hand, or are suffering from diarrhoea;

and also in adults, in the last stages of exhausting diseases, such

as i)hthisis, cancer, and enteric fever. It consists in the forma-

tion of milk-white patches upon the mucous membrane of the

lips, cheeks, gums, palate, and tongue. They are irregular in
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shape, scattered or confluent, slightly raised above the surface,

and surrounded by a thin red line. If the patch is stripped off,

the mucous membrane beneath is bright red, or even bleeds

slightly, and the patch may form again in a short time. Under the

microscope it is found to consist of epithelial scales, fat globules,

and a ciuantity of the spores and mycelium of a fungus, which
has been described as o'idium olbicanH, but more recently as the

saccharomyces albicans, allied to, or identical with, the mycodevma
vini, the fimgus which is present when Avines undergo the acetous

fermentation and become sour. The fungus develojjes first in

the middle layers of the epithelium, and spreads thence in both
directions to the more superficial and the deeper layers. It is

proliable that the growth of the fungus is the cause of the
stomatitis which accomijanies it ; but it is stated l)y Vogoi that

the deposit is favoured by the secretions of the mouth, which
are acid before any white patches appear. Children who have
thrush and diarrhoea frec^uently have excoriations about the
anus, which lead to the poijular notion that the thrush has
" gone through " the child ; but though in severe cases thrush
may extend to the pharjoix and oesophagus, it does not occur on
parts covered with cylindrical epithelium. The anal rash is

either erythema intertrigo or congenital syj)hilis. A certain

amoimt of local discomfort, with pain on swallowing or sucking,
results from thrush, but symptoms beyond these are chiefly due
to the condition of health preceding it.

Treatment.—We should aim at improving the general con-
dition of the patient. In infants the food must be rendered
suitable, and the diarrhoea checked. After every meal the
mouth .should be carefully wiped out with a fresh j)iece of soft

linen ; and the patches should be touched with a solution of

borax, or a little glycerine of borax should be left in the mouth.

PAROTITIS.

Primary parotitis, or mumps, has been akeady described
amongst the .specific diseases (p. 65).

Secondary parotitis is an acute form of inflammation which
arises in the course of severe illnesses, such as pyaemia, fevers, dy-
sentery, phthisis, and carcinoma. It has been commonly regarded
as metastatic, and may be so in the case of pysemia ; but in other
instances it is regarded by Striimpell as arising from irritants,
which proceed from the decomposition of matters retained in
the mouth, and obtain access to the gland through Stenson's duct.
Suppuration is much more common in this form : several .small
abscesses are formed, and afterwards run together. They may
discharge externally, behind the ramus of the jaw, or burst into
the external auditory meatus, or bm'row deeply down the neck,
or beliind the pharynx. Occasionally sloughing takes place,
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The Treatment is that of acute local inflammations
; I'omenta-

tions will relieve pain, and when pus is recognized, an incision
must be made ; but recovery depends much upon the primary
illness.

Anffina Ludovici is the name given to a severe phlegmonous
inflammation of the floor of the mouth, and upper part and front
of the neck. It appears to commence in the submaxillary gland,
Its treatment is mainly sm-gical.

CATARRHAL SORE THROAT.
etiology.—The causes are cold, exposure to impure air,

whether in badly-ventilated rooms, m hospital wards, or from
open drains. The term " Hospital sore throat " expresses the
frequency with which nurses and students are liable to these
affections.

Sym.ptoins.—In its mildest form there is only some discomfort
on swallowing, and nothing may be visible in the throat. In other
cases, the soft palate, uvula, pharynx, and tonsils are redder than
natural, the uvula is elongated, the soft palate flaccid, and the
liharyngeal veins are dilated. In more severe cases {ulcerated

sore throat) the superficial abrasions occur on the tonsils, palate,

and pharynx, the tongue is furred, and there is marked consti-

tutional disturbance. Sometimes there is excess of saliva and
buccal mucus ; at others there is unusual dryness of the mouth.
Talking, as well as swallowing, may be j^aitiful.

Treatment.—For this we may use iron, quinine, or other tonics

internally, and apply glycerine of tannic acid locally, or give

rhatany lozenges. ANliere it is due to a hospital atmosphere, or

other impure air, removal to the country for a few days may be
desirable, and in other cases the improvement of the air-supply

must not be neglected.

TONSILLITIS.

Inflammation of the tonsils occurs in diphtheria, scarlatina, and

syphilis, as already described. In addition, we recognize a .sup-

purative tonsillitis and follicular tonsilUtis. {See also Catarrhal

Sore Throat and Chronic Pharyngitis.)

Suppurative Tonsillitis.

(
Qumsy.)

etiology.—This disease also arises from cold, and is most

common between the ages of fifteen and twenty-five. Some
persons are very liable to it, and have it repeatedly.

Symptoms—It may affect one or both tonsils. The tonsil

becomes red and swollen to twice its natural size, projecting to
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the middle line, and pushing the uvula aside ;
if both are affected,

they may meet in tlic middle line, driving the uvula forwards

;

tlie swelling and redness extend to the base of the soft palate.

The surface is generally smooth, shining, and deep red or purple

in colour. Externally, there is obvious swelling behind the

angle of the jaw. The illness often commences with a rigor, and

sickness ; and the constitutional disturbance is considerable. The

tongue is tliickly furred, appetite is lost, and the temperature

rises to 103° or 104°. Swallowing and talking are excessively

painful, and saliva and mucous secretion collect in the mouth, and

re(iuire to be constantly expectorated. After two to four days

suppuration occiu-s ; the tumour, which was at first hard, is now
softer, and yields to the linger, or the presence of pus may be

detected by placing one finger on the tonsil, another outside

behind the angle of the jaw. If the case be left, the abscess

bursts into the throat, the temperatm-e falls, and recovery

quickly takes place in from four to seven days, though conva-

lescence may be protracted for some time longer. Karely the

abscess has burrowed into the neck or chest, or eroded the

carotid artery ; and Dr. Fagge records a case of suffocation from
entrance of the pus into the larynx.

Diagnosis.—Quinsy may resemble follicular to7isillitis : it is

more often imilateral, the fever is more severe, the redness

extends to adjacent parts, secretion does not accumulate in the

follicles, and pus may be eventually detected. Sometimes the

two occur together.

Treatment.—In the early stages, ice often relieves the pain
;

it should be sucked as well as applied to the throat externally.

If suppuration has commenced, hot fomentations and poultices

probably hasten it. When pus is detected, an incision should lie

made into the tonsil with a bistoury, covered uj) to the last half
inch with i)laster, so as to protect the other parts of the mouth.
The patient is generally confined to bed, and can take nothing
but fluid food. This should consist of milk, beef-tea, and strong
broths; and stimulants arc usually required. Internally, quinine
and iron should be given in full doses. Aconite, in doses of 3 to

6 minims of the tincture, and guaiacum in lozenges of 3 gi-ains

each every two hours, have been recommended in tlie early stages
as likely to bring about subsidence of the inflammation without
suppuration.

Follicular Tonsillitis.

etiology.—This form of tonsillitis also recurs frequently in the
same people, and arises from cold and from impure air.

Symptoms.—The tonsil is red and swollen, and presents
several yellow prominent spots, which are follicles distended
with secretion ; and the surface is covered with more or less
mucus. The swelling can be felt externally liehind the angle of
the jaw. In severer forms the secretion of the follicles is more
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abundant, and they are distended with large bright white plugs,
which may present a close resemblance to the white material of
diphtheria. Both tonsils are fre(|uently affected. There is mode-
rate constitutional disturbance, furred tongue, slight pyrexia,
feeling of malaise, and the same local discomfort a.s in other
forms of ton.sillitis.

Diagnosis.

—

Diphtheria is closely simulated when the plugs of
secretion are large and white. Generally, their obvious formation
within the follicle of the ton.sil, or the existence of several on
each side, serves to distinguish them ; on the other hand, a .single

white patch of some extent, apparently only on the surface, is in

favour of diphtheria, and an extension to the soft palate is con-
clu.sive. Recovery always takes place.

Treatment should be nourishing and stimulating
;
quinine and

iron, and port wine in wealdy individuals. Tlie tonsils may l)e

painted with astringent or antiseptic solutions, such as glycerine
of tannic acid, the licpior sodse chlorinatfe, solutions of alum, or

boric acid. Lozenges of chlorate of pota.sh or rhatany may also

be sucked.

CHRONIC ENLARGEMENT OF THE TONSILS.

etiology.—This is of common occurrence in children, without
any apparent cause

;
some, it is true, are weakly in other ways,

others maintam good health. Sometimes it can be traced to

previous attacks of sore throat ; on the other hand, those who
have chronic enlargement of the tonsils are liable to temporary
acute attacks. It often subsides as the patient approaches middle
age, if not earlier.

Symptoms.—The tonsils are lai'ge, pale pink, lobulated on the

surface, and firm in consistence. \Vlien only of moderate size,

they may cause no symptoms. In other cases, the tonsils

obstruct the passage of air from the nose through the pharynx,

and the breathing is at all times somewhat snoring. From the

same cause, the child breathes with the mouth oi^en, and the

nasal passages being little used, the anterior nares are small, and
the ake compressed. A more remote effect is the production of

pigeon-breast, from deficient expansion of the anterior part and
bases of tlie lungs when the ribs are yet soft and yielding.

Swallowing is laborious and clumsy, and speech is suggestive

of something being in the mouth. Hearing is also deficient, from
catarrh of the Eustachian tube ; . and taste and smell are said to

be affected.

Pathology.—The change in the tonsil is one of simple hjqier-

trophy of all the component tissues.

Treatment.—The general health should be maintained by cod-

liver oil, ii'on, and other tonics, including sea air. Local appli-
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cations are of little service ; but if the discomfort is considerable,

the tonsils may be removed by the bistoury or guillotine.

CHRONIC PFIARYNGITIS.

etiology.—Chronic inflammation of the pharynx may arise

from repeated acute attacks, but more frequently results from

certain injurious influences, such as the alnise of alcohol, exces-

sive smoking, and the continual use of the voice, as, for instance,

in clergymen, singers, and hawkers. The condition is con-

stantly associated with a similar change in the soft palate, tonsils,

or posterior part of the nose.

Symptoms.—The mucous membrane may be reddened, with

dilated veins ; in other cases there are numerous small gray

elevations scattered over the pharynx {(/mnular phan/ngitis)

;

in others, again, small abrasions or ulcerations occur. Tlie gray
projections in granular pharyngitis are the enlarged follicles or

mucous glands. In some cases the mucous membrane is covered

with increased secretion, and the patient is constantly hawking
and spitting ; in others, the sui'face is dry, and a certain amount
of discomfort and difiiculty in swallowing, with pricking pain

and desire to cough, is the result.

Granular pharyngitis is often spoken of as a distinct affection.

It may spread beyond the fauces proper to the top of the
pharynx and to the lai*ynx ; the mucous membrane is in most cases

dry, but sometimes the follicles are covered with viscid mucus.
It may cause little or no discomfort ; liut there may be stifftiess

and dryness of the throat, constant desire to hawk and spit,

and cUstress and difficulty in swalloAving. llie effort to talk is

also painful, and the patient may be obliged to stop to clear the
throat. This condition of things is not imcommon in clergymen,
public speakers, and others of like vocation, and has conseipiently
been called " Clergyman's sore throat." The symptoms are aggra-
vated by exposure to cold, and an inherited jiredisposition has
been observed by some writers.

Treatment.—Local treatment is necessary in granular pharjm-
gitis. Gargles are of little use, as they do not reach beyond the
soft palate ; but inhalations of alum or tannin may be employed,
or the throat may be painted with astringent solutions, such as
nitrate of silver or perchloride of iron (30 grains to the oimce)
or tannin (a drachm to the ounce). Iodized glycerine is also
recommended. If these fail, the gTanulations must be destroyed

;

and this is best done by the galvanic cautery or Paquelin's
themio-cautery, each nodule being successively touched. This
may of course require several sittings ; the resulting inflamma-
tion is checked by sucking ice for some hours afterwards.
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RETROPHARYNGEAL ABSCESS.
This, though chiefly a surgical complaint, re(|uires short notice
here, since it is apt to complicate the diagnosis of some throat
complaints, especially laryngeal obstruction. It arises often from
caries of the spine, or inflammation of the post-pharyngeal
glands; and it forms a swelling m the back of the pharynx, wliich
may press upon the larynx so as to cause dyspncca and asphyxia
Thus it may be mistaken for croup or laryngeal diphtheria, but
the cough and voice are not husky and hoarse as in the latter, but
rather " giirglmg." In a doubtful case, the finger should he passed
to the back of th^ throat, when a fluctuating swelling will he
felt. It should be opened by the surgeon.

DISEASES OF THE (ESOPHAGUS.

CESOPIIAGITIS.

The oesophagus is much less liable than other parts of tlie

alimentary canal to the various forms of inflammation. It may
be injured by chemical substances or hot fluids, or inflammation
may extend to it from neighbom-mg parts. Chronic inflamma-
tion results from the pressure of tumours, and from valvular
disease of the heart. It produces thickening and opacity of tlie

epithelium, or actual warty growths, or in some cases dilatation
of the veins and desquamation of the epithelium.

OBSTRUCTION OF THE (ESOPHAGUS.
This is the most important pathological condition of tJiis part of

the alimentary tube. The causes are impaction of foreign bodies,

such as false teeth; compression from outside by inediastmal
growths and thoracic aneurysms ; the growth of cancerous or

other tumours in the walls of the tube itself ; constriction hy the

contraction of ulcers following injm-y by corrosive poisons ; and
functional spasm of the muscular walls. The last three con-

ditions will be separately considered.

Cancee of the (Esophagus.

This generally occurs in advanced life, and in males more
often than in females. It occupies the middle and lower thirds

of the oesophagus much more often than the upper tloird ; but

it is especially frequent opposite the bifurcation of the trachea,

and is rare at the cardiac extremity of the oesophagus. It is

always primary, usually of the epithelial variety, and of different
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degi'ees of consistence. In course of time it forms an irregular

ulcerated surface on the inside. The tumour partially or com-

pletely encircles the tube, extending vertically from one to four

inches. The mediastinal lym]jh-glands are enlarged, and the

gi-owth often involves the trachea, or the root of the lung, or

(•ompresses the recurrent laryngeal nerves.

Ssmiptoms.—The iirst and prominent symptom is dysphagia.

Tlie patient flnds he has difficulty in swallowing sohds, when he

may get fluids dow with comfort. The difficulty increases

gradually, and at length solid food has to be given up
;
liquids

can alone be taken, and if too much is attempted at a time it is

soon regurgitated. Pain is usually absent. After a few Aveeks

the patient begins to emaciate, and loses strength and energy.

The symptoms are generally progressive, but occasionally tempo-
rary improvement takes place from crumbling away of portions

of growth from the surface, so as to enlarge again the calibre

of the oesophagus. If no relief be afforded death takes place

.from simple exhaustion, or from complications. Thus, in some
cases a communication with tlie trachea is produced by the
spread of the growth ; and food-particles are inhaled, aiid set

up pneumonia. In others, tlie lung is directly invaded by the
new growth, and gangrene or broncho-pneumonia carries off the
patient. In others, again, compression of tlie recurrent laryngeal
nerves leads to paralysis of the abductors of the glottis, which
may produce asphyxia. Lastly, there may be deposits in other
organs, especially in the liver and lungs. Occasionally these are
the cause of death, when the growth in the oesophagus has been
too slight to produce any difficulty in swallowing.
Diagnosis.—Gradually increasing dysphagia in a i^crson over

fifty years of age is, in the great majority of cases, due to cancer
of the oesoi)hagus. The i^resence of an obstruction is confirmed
by the use of the oesophageal bougie, which -will also show its

position, and the extent of narrowing. Tlie begimiing of the
oesophagus is .six inches fi'om the teeth, and its junction with the
stomach is .sixteen inches. The bougie, however, does not
discriminate between cancer in the walls, and a tumour or
aneurysm ; the possibility of rupturing an aiiem-ysm must always
be borne in mind, and a careful examination for the symptoms
of aneurysm should be made before the bougie is used.

Auscidfaticm of the (csojj/ifit/Ks may sometimes give assistance.
It is effected by listening successively over each of the dorsal
spines while the patient swallows a mouthful of water, previou.sly
taken into his mouth. A peculiar gurgling soimd is heard down
to the point of obstruction, but not below.
Prognosis.—This is absolutely bad. Even if the obstruction

is overcome, the malignant growth must be fatal by its further
extension within a short tmie. The duration is generally from
six to twelve months.
Treatment.—This is entii-ely mechanical. While a bougie,

34
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even of small size, can be still passed, some time may be gained
by its use every two or three days ; or the tube may be kept in
permanently, and the patient fed thereby, a method that has been
employed by Krishaber and Symonds. The latter uses a short
tube, with a funnel-shaped upper end just projecting above the
top of the stricture, and secured by a string which hangs from
the patient's mouth. If these measures are inapi)licable, the
patient n^ay be fed per rectum, or the stomach may be opened
by the operation of gastrostomy.

ClCATHICIAL StRICTUHE.

In this again dysphagia is the main symptom ; but it differs
from cancer in this, that it may not advance beyond a certain
point, and that it does not lead to any secondary effects, except
dilatation of the tube above it. In consequence of this dilatation
food often accumulates above the stricture, and is regm'gitated
after a time.

The Diagnosis is generally determined by the history, and the
absence of other symptoms. Cancer would be excluded if the
patient were young.
Treatment offers a fair chance of success if the sound can be

passed through the stricture into the stomach. It .should be used
regularly once or twace daily, and the attempts should be made to

pass larger and larger instruments. Liquid food may be re(iuired

always. In unfavourable cases gastrostomy may be advisable.

Spasmodic Strictuke.

Tliis occurs in nervous and hysterical young females, or even
in males. There is difficulty in swallowing, accompanied by a
painful sense of constriction in the throat and chest. The bougie
may not pass at once, but steady pressure soon overcomes the

difficulty. The neurotic condition of the patient must be treated.

DILATATION.

Dilatation of the oesophagus Avill follow any long-standing

stenosis ; the enlargement is spindle-shaped (or dijfuse), but often

largest at the lower end. A few cases have been recorded of

diffuse dilatation without any obstruction. Dysphagia and regiu'-

gitation are the main symptoms in both groups of ca.ses ; in the

latter it is probably due to muscular paralysis, and feeding by

a stomach tube is the obvious treatment.

DB^ERTICULA.

These are pouches in the walls of tlie oesophagus
;
they have

been divided into pressure diverticula and traction diverticula.
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Pbessube Divebticula

Ai-ise from the impaction of foreign bodies, or from other local

injury. As a consequence, apparently, the muscular coat is

weakened, and the mucous and submucous coats are bulged out

between the muscular fibres, wliicli do not share in the coverings

of the diverticulum. When once tliis lias taken place food accu-

mulates in the sac, and it gradually enlarges, so tliat it may attain

a diameter of three or four inches. It is usually hemispherical in

shape. These diverticula are most common at the back of the

oesophagus in its upper part.

The Symptoms are dysphagia, regurgitation of food, and foul

breath from the decomposition of the food in the sac. So much
food may accumulate as to completely obstruct the oesophagus.

The presence of such a sac is sometimes detected by the bougie
being at one time obstructed, at another pas.sing ea.sily into the
stomach.
Treatment must aim at supporting the patient by food intro-

duced through an oesophageal tulie.

Traction Diverticula

Are caused by adhesion of the oesophagus to surrounding parts,

whereby the coats are pulled out in a funnel-shaped manner.
They have occurred in children as a result of suppuration of the
bronchial glands. They may give an opj)ortunity for the impac-
tion of foreign bodies, but otherwise have no clinical symptoms.

DISEASES OF THE STOMACH.

INFLAMMATION OF THE STOMACH.

Acute Gastritis.

etiology.—Acute inflammation of the stomach, or acute
gastric catarrh, may be set up by various forms of irritants.

The most intense form of gastritis occurs in poisoning by the
strong mineral acids, or other corrosives, and will not be here
considered. The more common cases arise in conseciuence of use
of indigestible food, such as lobster, crab, or shell-fish, or of unripe
fi'uit, or of flesh, fish, fruit, vegetables, or other food, which is in
a state of commencing decomposition. It is thus frequent in
hot weather, and may be further contributed to by the inges-
tion of large quantities of Avater. Infants frequently suffer in
this way from unsuitable food, which is in different cases the
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mother's milk, oi- cow's milk insufficiently diluted, or one or more
of the various starch and biscuit-foods in use.

Symptoms.—Tliere is a feeling of weight, or oppression, at the
epigastrium, and in many cases actual pain, which is increased
by pressure, or by the ingestion of food. With this there are
nausea and retching; or vomiting is at once produced by the
introduction of anytliing into the stomach. The vomited matters
at first consist of particles of food, afterwards they are watery or
mucous, or stained with bile. The patient is dull, heavy, with
some headache, generally constipation, loss of appetite, thu"st, an
unpleasant taste in the mouth, a thickly fui-red tongue, and offen-
sive breath. There is sometimes decided febrile reaction, and the
pulse is soft and c^uick. Examination of tlie abdomen shows that
the epigastric region is hard and tense, and sensitive to pressm*e.

Lebert describes a mild form of gastric catarrh, in wliich there
is no fever, almost no pain, and rarely vomiting, but tlie other
features are much the same as in the severer forms.

In infants, the complaint is generally associated with diarrhoea.
The little patient is constantly frettuig or whining from pain,
the legs are drawn upon the abdomen from the same cause, the
abdomen is tense and tender, food is either refused, or, if taken
ravenously to quench thirst, is as rapidly rejected, emaciation
soon occm's, and death may result. Except in the case of

infants, the disease generally subsides in the course of a Aveek
or two, but repeated attacks may lead to a chronic condition.

Morbid Anatomy.—In the vast majority of cases nothing can
be known of the condition of the mvicous membrane of the

stomach, since recovery takes place ; and the changes which have
been found in the stomach after death from the infectious dis-

eases must not too readily be assumed as identical with those

occurring in ordinary cases, since there is an absence of the

symptoms characteristic of these last. But in tlie well-known
case of Alexis St. Martin it was slio-svn tliat changes quickly

followed irritation of the luucous membrane. Red pimples ap-

peared, which were sometimes filled with purulent matter, or there

were red patches, or aphthous crusts, or abrasions. Tlie gastric

juice was secreted in less quantity, and mucus was poured out

freely. Slight hajmorrhages also occurred sometimes. Ziegler

states that in gastritis the mucous membrane is dark red and
swollen, beset with small hpemorrhages, and covered with a

film of mucus, mucoid epithelium, and extravasated leucocytes.

The cylindrical epithelial cells of the gland ducts are in an ex-

treme stage of mucoid change, and many desquamate ; and the

epithelial cells of the peptic glands are detached, and seem more
granular than usual. The vessels of tlie interglandular tissue are

distended; and the subglandular tissue and even the submucous

layer are infiltrated. Abrasion and ulceration may also occur, often

perhaps at the seats of previous hjemorrhagcs ; and as later results,

induration and atrophy of the mucous membrane supervene.
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Diagnosis.—Tliis is generally simple. It has, however, been

pointed out that acute gastric catarrh may be confounded with

the early stages of e7itenc fever* Dr. Fagge records a case

which shoAvs that peritonitis may be mistaken for acute gastric

catarrh. In peritonitis we should expect more generally diffused

pain, a more rapid onset, greater distension, and early collapse.

There can scarcely be any difiiculty with the milder cases of

catarrh.

Treatment.—It is of the first importance to give complete rest

to the stomach. In severe cases food should be stopped alto-

gether, and a.s little as possible of any kind should be introduced

into the stomach. If the symptoms do not abate in twenty-four

hours, nutrient enemata may be employed. In milder cases, very

small quantities of milk and soda-water may be allowed, and

thirst may be quenched by iced soda-water or seltzer-water, or

small pieces of ice. For the pain, hot fomentations or poiiltices

may be used, or, in very severe cases, leeches may be applied to

the epigastrium, or opium in small doses may be given internally.

The same drug will sometimes allay contmued vomituig ; bis-

muth and effervescing citrate of ammonia or potash are also

useful. Constipation may be relieved by enemas, or by a seidlitz

I)owder, or other elfervescing saline, if tlie nature of the case is

obWous ; but, in case of doubt, the former should be employed.
Cases of gastric catarrh have been often treated by emetics, but
these are rarely desirable : they should only be used in cases

where it is certain that the stomach contains a mass of undi-

gested food, Avhich is acting as an irritant ; and it has l)een i^ointed

out that the symptoms of irritation often persist long after the
cause has passed away. It is chiefly at the very commencement
that an emetic may be given, and in no case should it be repeated.
As the symptoms subside, the food may be gradually increased

;

milk in larger quantities and more often, then light puddings,
dry toast, a little fish, and so on to the normal diet of health.

Acute Suppurative Gastritis.

A small number of cases are on record in which inflammation
of the walls of the stomach has gone on to the formation of jjus,

either in the form of a circumscribed abscess, or as a i)urulent
infiltration. The larger number has occurred in males. The
cause has rarely been obvious : some, however, have been due to
pytemic or puerperal infection. The suppuration has been more
frequent in the submucous than the subserous tissues : the ab-
scesses may reach the size of a walnut, a hen's egg, or they may

* Lebert, indeed, describes an acute infectious gastric catarrh, which he
distinguishes from enteric fever by the absence of rose-spots, swelling of the
spleen, cajcal pain, gurgling, meteorism, the characteristic diarrhcea, and
the not less peculiar bronchitis.
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be oven larger. They may burst into the stomach, or into the
peritoneum.
The Symptoms liave been generally loss of appetite ; severe

pain in the abdomen, which is worse in the gastric region, and
increased on pressure

;
vomiting, thirst, intense fever, and small

n-regular pulse
;
delirium, coma, and death. Tlie vomiting has

been generally bilious or mucous ; in one case, pus was vomited
from the ruptured abscess. Diarrhoea was often present. The
symptoms resembled in some cases peritonitis, in others pyjemia.
The abscess has been sometimes felt as a tumour.
A Diagnosis is rarely possible ; even if an abscess were felt, it

might 1)0 in the perigastric tissue and not in the stomach itself.
The Prognosis is bad; one case partially recovered after the

discharge of the abscess into the stomach.
The Treatment must be mainly symptomatic, unless the

presence of a definite swelling should give a chance for operative
interference.

Chronic Gastbitis.

etiology.—Chronic gastritis may be the result of an acute
attack, but more often it arises from the continued ingestion of
irritating or indigestible food, such as pork, veal, pastry, fruit, or
tea and coffee in excess ; and it is a constant result of imdue
indulgence hi alcoholic liquors. Local conditions of the stomach
may also cause it, such as the venous congestion which results

from diseases of the liver and heart, and the irritation of malignant
disease or chronic ulcer. Almost all conditions by which the pro-
cesses of digestion and the preparation of the food for digestion

are interfered with may be causes of gastritis, though they
often do no more than induce the fmictional disturbance known
as indigestion or dyspepsia. Such are defective mastication,

bolting the food, irregularity in taking meals, tmd debilitating

influences on the body generally, such as long illnesses, fevers,

phthisis, or Bright's disease.

Morbid Anatomy.—In prolonged cases, the wall of the sto-

mach is generally thickened, and presents various degi-ees of

vascularity, not always very marked. Numerous dark or slate-

coloured patches of pigmentation give evidence of former conges-

tion or haemorrhage ; and occasionally small ulcers, hemorrhagic

erosions, are scattered over the siu'face. Sometimes the mucous
memlirane is atrophied entirely, at others there is fibrous o\ev-

growth of the interglandular, submucous, and intermuscidar

connective tissue, while the glands disappear or become cystic,

and the muscular fibres perhaps waste. The process of thicken-

ing sometimes produces, especially in the pyloric region, a rough

and wrinkled surface, commonly described as mammillated.

Symptoms.—There is generally some tenderness on pressure

in the epigastric region, but pain is not often severe. It may be

aggravated by food, and is felt in the epigastric region, and
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perhaps in the back between tlie shoulders, or there is a burn-

ing sensation internally. Nausea is more frequent, and there is

sometimes vomiting. The last is the most prominent feature of

the gastritis of drunkards, and then occurs in the morning imme-
diately the patient rises from bed. The vomited matters mostly

contain a good deal of mucus, but rarely blood ; sometimes they

are acid, and contain butyric, lactic, and acetic acids fi'om fermenta-

tion in the stomach. Flatulent distension of the epigastric region,

and eructation of gas may be lu-esent also. The associated con-

ditions are decided thirst, capricious and often deficient appetite,

offensive breath, and unpleasant taste; a furred" tongue, red at the

tip and edges, narrow and pointed ; and red or spongy gums, and
cracked lips. The bowels are, as a rule, constipated ; but they
may be loose or altogether irregular in their action. The mine is

variable, often scanty, acid, high-coloured, and depositing lithates

;

sometimes paler, feebly acid and yielding jjliosphates on boiling.

There is sometimes slight febrile reaction, or feeling of malaise
;

sleep ]uay be distiu-bed, and the patient is nervous or depressed.
In prolonged cases there may be eiuaciation.

Diagnosis.—It has been usual to contrast chronic gastritis
Avith a form of dyspepsia, known as atonic dyspepsia, in which the
indications of inflammation are absent, and those of debility, de-
pression, and anaemia predominate. The tongue is broad, flabby,
and indented by the teeth, there is little pain after food, except
as a direct result of flatulent distension, and tlie appetite is bad,
but there is no thu'st. As a fact, the symptoms of gastritis are
largely those of indigestion, and we must rely for a diagnosis on
the slight fever, the condition of the tongue, the local tenderness,
the vomiting of much mucus, and the absence of otlier evidence
in favour of ulcer or malignant disease.
Prognosis.—It is often troublesome, but recovery may be

expected with persistent treatment.
Treatment.—It is of the first importance to deal with the

causes wliich have led to gastritis. Perfect hygienic conditions
should be secm-ed in the way of residence, exercise, occupation,
and regularity of meals. The food should be bland, though
nutritious; all the more indigestible kinds should be eschewed,
and tea, coffee, and alcohol should be left off entirely.
In severe cases it i.s well to begin with the simi)lest po.ssible

diet, sucli as milk, or milk and farinaceous articles ; after a time,
as the symptoms .subside, fish may l ie added, and then mutton or
beef, chicken, mashed potatoes, cauUrtowcr, and the less filirous
green vegetables. Tork, veal, game, shell-fish, pastry, carrots,
turnips, and parsnips are foods Avhich should lie avoided. As the
bowels are generally constipated, they should be kept open by
an occasional dose of Friedrichshall or Hunyadi .Tanos water,
Carlsbad salts, rhubarb and magnesia, aloes and sulpliate of soda,'
or some of the other laxatives mentioned under Constipation.
I he medicmal remedies of most value are bismuth subnitrate, or
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the hqiior bismuthi, sodium bicarbonate, and tlie vegetable bitters
gentian or calumba. As the condition improves, tlio stomach will
get tone from tlie dilute mineral acids, hydrochloric and nitro-
hydi'ochloric, from nux vomica, or strychnia and the liittors
Certam symptoms may require special attention. For persistent
vomitmg one may give effervescing saline remedies, dilute hydro-
cyanic acid, oxalate of cerium, or tincture of iodine (8 to o minimsm 2 drachms of water every hour). For flatulence, bismuth before
meals is well suited, or aq. menth. pip., sp. armoraciae co., creasote,
or wood charcoal. Severe pain may require locally hot fomen-
tations, or a small blister, or opium, or morphia internally.

INDIGESTION OR DYSPEPSIA.

Indigestion or dyspepsia—that is, the imperfect solution of food
by the gastric secretions, or pain and discomfort evolved in the
process—is a necessary result of gastritis, and of other organic
affections of the stomach ; and some writers appear to regard
nearly all kinds of indigestion as dependent in some degree
on gastritis. lUit more generally the forms of indigestion are
described separately which seem to be independent of structural
disease, and to result only from various functional disorders of
secretion, or motility, or from the ingestion of food rendered
unsuitable in some way or other. Considerable variety exists
both in the causes and symptoms of dyspepsia, some of the
latter being prominent in one case, otliers in another. Here the
condition is persistent, because the cause is contunious, or fre-
quently repeated.

Acute Indigestion.

This is a purely functional or mechanical disturbance, from the
ingestion of food in too great ({uantity, or of specially irritating

({uality. Any one in jierfect health may be tempted to take a
larger quantity of food than his stomach can bear

;
or, Avith an

ordinary ([uantity of food, some ingredient, sucli as ice or coffee,

or alcoholic drmk in excess, may be taken, whicli retards the
process of digestion, and the whole quantity ingested remains for

some hours in the stomach. Or the unexpected failure to digest

may be due to preceding general exhaustion, in which the stomach
shares ; for instance, after excessive exercise in walking, or

climbing, during several hours without refreshment, the stomach
may fail entirely to digest even a moderate meal put into it.

Symptoms.—Either at once, or within a few hours of the meal,

there is a sense of distension and discomfort, or actual pain, in

the gastric region ; if the offending meal lias lieen a late dmner
the patient may go to sleep witli little trouble, but wakes
after a few hours with gastric distress, a dry tongue, and perhaps

headache, and may lie wakeful for some hours. Sometimes
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a quick flattering is felt from time to time at the praecordial

region, or the heart actually intermits a few beats. In the morn-
ing there is little inclination for food, the tongue is di'y and

furred, and the skin clammy ; but in the course of a few hours

the symptoms subside. In other cases the illness is more (luickly

terminated by the occurrence of vomiting, and the stomach is

generally emptied of the whole of its contents, which are only

partially, if at all digested, and are mixed with gastric mucus.
The pain is often at once relieved, and the patient falls to sleep.

At other times the vomiting may be repeated, and bile, which has
been regurgitated from the duodenum, may be discharged with
the later efforts. Sometimes in the course of the next twelve
hours the bowels arc actively moved, from the passage into them
of undigested or irritating materials.

Treatment.—Wliere the pain is severe, and the cause is ob-

vious, immediate relief may be obtained from an emetic such
as ipecacuanha or sulphate of zinc ; if it fails to act, apomor-
phine by subcutaneous injection may be desirable. In milder
cases it is sufficient to quench thirst with a very little ice, and
to abstain from introducing anything further into the stomach
imtil the distressing symptoms have subsided.

Chronic Indigestion.

-Etiology.—Tlic process of digestion is impaired if the food
be excessive in quantity, or if it be improperly masticated from
defective teeth, or from too great haste to swallow. Some foods
are less soluble in the gastric juice, such as coarse-fibred meats,
st)'ingy vegetables, or some ]nilpy fruits. Pork, veal, game, and
others mentioned imder gastritis are among these.

On the part of the stomach Ave may note that all the organic
lesions are causes of dyspepsia ; but that apart from these indi-

gestion arises from excess, or deficiency of gastric juice, from
deficiency of hych'ochloric acid, or of pepsin, or from excess of
mucus. Weakness or degeneration of the walls of the stomach,
and compression or cUsplaceraent by adjacent viscera, the descent
of the diaphragm, a pregnant uterus, or other abdominal tumom*
impau' its motility, and thus prevent a proper admixture of the
contents.

Constipation has been thought to have a reflex influence in the
same direction.

General illnesses and other causes of low vitality, such as
anaemia, phthisis, and the infectious fevers, affect both secretion
and motility.

Symptoms.—These are very variable in different cases.
Local sensations.—Indigestion is shown frequently by pain in

the epigastric region, which comes on after taking food, and lasts
a certam time, gradually subsicUng. It may be strictly localized, or
radiate to the left, or extend to the prsecordial region {cardialgia,
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heartburn), or be felt between the sliouldel's, going " through
to the back." Sometimes, as digestion slowly proceeds, tlie i)ain
extends to the umbilicus or lower abdomen. In other cases pain
begins when the stomach is empty, and is relieved by ingestion
of food. Instead of pain there may be only a sense of discomfort,
tightness, or fulness.

Gastralyia and Gastrodynia signify simply pain in the stomach,
and are commonly used to designate gastric pain under all

cii'cumstances. Some writers reserve tliese terms for severe
forms of pain, which are spasmodic in character, may be inde-
pendent both of organic disease and of the digestive process,
and are possibly neuralgic in origin. Such pains occur often in

females, and sometunes in association with gout. Others, again,
would, somewhat arbitrarily, defuae gastralgia as pain in an empty
stomach, relieved by food ; and gastrodynia as jjaroxysmal pain
independent of food.

Flatulence.—The excessive formation of flatus is a common
result of dyspepsia. The gastric region is distended, much dis-

comfort and pain are caused, and waistbands may have to be
loosened. Some relief is afforded by eructations, and after a
time by the passage of the wind per anum. Borborygmi, or noises

produced by wind passing along the intestine, occur at the same
time. Flatulence and borborygmi also occiu' occasionally on an

empty stomach. In most cases, no doubt, flatus is due to fermen-
tation of tlie contents of the stomach.
Nausea is an occasional symptom of dyspepsia, and vomitiny less

frequent, except in chimkard's dyspepsia (see Chronic Gastritis).

The vomited matter is either the ingested food, or merely mucus

;

witli repeated emesis bile may be ejected, and a few streaks of

blood ; but a large amount of blood is quite rare. Pyrosis is the

name given to a condition in which a quantity of neutral or

alkaline liquid is rejected, which is commonly believed to consist

chiefly of saliva.

General Symptoms.—The tongue is variable; it is often

furred, and is large, pale, and flabby, or red, narrow, and pointed.

The fur may be thin and white, or thick and yellow or brown.

Constipation is frequent ; but may be interrupted by occasional

diarrhoea. Some cases are characterized by the rapid passage

of undigested food through the intestines {lienteria, lienteric

diarrhwa). The urme will vary with the amount of water

ingested, and with the presence or absence of vomiting; and

deposits, sometimes of litliates, at others of phosphates, are likely

to occm-. Malaise, indisposition for exertion, slight anaemia, or

sallowness, some loss of nutrition, and in clii-onic cases a settled

expression upon the face of disconifort or anxiety, are not

uncommon. But m other instances there is no general indication

whatever of the gastric fault.

Varieties.—The several classifications of dyspepsia are not

altogether satisfactory. Some refer to the cause, and thus we
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hear of atonic dyspepsia, gouty dyspepsia, renal dyspepsia, in-i-

tative ov inflammatory dyspepsia, wliich is only another name for

gastritis, or gastric catarrh ; or the indigestion is named after the

results—such as flatulent dyspepsia, or acid dyspepsia. A classi-

fication as to cause is of value, as indicating in what direction to

look for treatment, but the form of indigestion may be practi-

cally the same in many instances. A few of the more distinct

varieties will be briefly noticed.

Atonic dijupepsia has been already referred to with its points of

difference from gastric catarrh. It arises in various conditions

of depression of vital power, and appears to depend on a want of

functional power of the stomach, in regard both to secretion and
to muscular contraction.

Flatulent dyspepsia is a term which may be given where the
formation of flatus is excessive, and constitutes the prominent
feature of the case. Flatulence is largely caused by tea, coffee,

pastry, or gi-een vegetables. A common form of indigestion, in

which flatulence is prominent, is one in which there is pain or
wind after food : the pain is felt in the epigastrium, and goes
tlii'ough to the back ; the tongue is thickly furred, and there is

troublesome constipation ; sickness is only occasional. In another
form there are flatulence, distension, gastric pain, and constipation.
But the pain does not go to the back, the tongue is clean, and
there is never any vomiting.
In acid dyspepsia, eructations of sour fluids take place. The

acid is not hydrochloric, but a mixture of lactic, butyi-ic, and
acetic acids, which results from fermentation of the food.

Btdimia, or an excessive desire for food, is a feature in some
forms of indigestion.

By Nervous Dyspepsia is generally meant a case in which severe
gastric pain is the chief symptom in a patient of neurotic or
hysterical tendencies {see. Gastralgia).

Treatment.—Indigestion reciuires for its treatment great care
and judgment on the part of the physician, and perseverance and
obedience to orders on the part of the patient. No pains are so
readily forgotten as those of the stomach in the presence of
appetite or hunger. The first essential is that the cause should
be detected and dealt with. If teeth are defective or painful, the
dentist's assistance must be sought. Meals must be regulated,
and the food should lie selected on the principles already laid
down under gastritis. Sometimes repeated experiment alone
M ill show what foods the patient can tolerate. Alcoliol is gene-
rally undesirable, but some cases may benefit by a glass of dry
sherry, or claret, or a little Avhisky and water with the heaviest
meal. Constipation should be relieved ; and the patient should
take sufficient 1)ut not exhausting exercise, and avoid all mental
worries and over-strain, or business anxieties. But various drugs
are of value in addition, especially the alkaline carbonates ; bis-
muth

;
the mineral acids ; the bitter tonics, calumba, gentian, and
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nux vomica; and canninatives, such as sp. ammon. arom., car-
damoms, and ginger. Slig'ht cases of oppression after meals are
often benefited by dilute hydrochloric acid, and nux vomica

; in
flatulence and constipation, rhubarb, soda, and caluinlia, and
rhubarb and magnesia are of value. Flatulence alone may be cured
by bismuth or sodium sulphocarbolate before meals, by ginger,
peppermint, cardamoms, and other carminatives, or by creasote
and charcoal

; and acid dyspepsia by alkalies, sodium carbonate,
or bismuth lozenges. As improvement takes place, nux vomica, or
strychnia and quinine are useful in gi-s'ing tone to the stomach
and the system generally. In gastralgia or gastrodynia, and all

cases with intense pam, opium or morphia may be acbninistcrcd in
small doses, and belladonna liniment and hot fomentations should
be applied to the stomach : or, in severe cases, a small blister.

ULCER OF THE STOMACH.

Pathology.—Ulceration of the stomach occurs in several forms.
In that which has the greatest clinical importance, and is generally
meant by the term " gastric ulcer," the lesion is mostly single, has
a very chronic course, reaches a large size, gives rise to severe
symptoms, including pain, vomiting, and ha?morrhage, and is

often fatal by exhaustion, perforation, or otherwise. Slighter
forms of ulceration occur in the course of chronic gastritis, and in

consequence of hasmorrhage into the mucous meralirane, wherebj'
the gastric juice is enabled to act upon and dissolve its superficial

layers. These are described as hsemorrhar/ic erosions, and arise in

conditions of congestion of the mucous membrane, as in cardiac

disease, in emphysema of the lungs, or in portal obstruction.

The simple, or chronic gastric ulcer, has been thought to arise

in a similar way ; the circulation of blood in a limited area of the

mucous membrane is obstructed, and the acid gastric juice, not

being neutrahzed by the alkaline blood in the vessels, dissolves,

or digests, the unprotected mucous membrane. The lesion, once

started, is probably maintained by the action of the gastric juice,

or by the irritation of food, or by the movements of the muscular
wall of the stomach. It is diificult to say how the obstruction to

the circulation begins; it may be in some cases a l a niorrliage

into the mucous membrane, in others embolism or Ihrcmbosis of

the branch of vessel going to the part. Spastic contraction of

the same vessel has even been suggested.

The chronic ulcer, as it is seen after death, is round or oval in

shape, measuring from one-third to four or five inches in diameter
;

though more often single, there may be two or more, and two

may coalesce so as to form an irregular-shaped ulcer of large

size. In the early stage, the ulcer has thin edges and is rather

shallow ; in later stages it extends deeply into the muscular coat,

or even through this so as to expose the serous coat, and it is
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often more or less conical or fimuel-shaped, the destruction of the

mucous membrane being more extensive, that of the submucous

tissue less so, that of the muscular coat least. This condition,

together with the fact that the deepest portion of the ulcer (apex

of the cone) is not actually in the centre, but directed towards

the side from which the blood-supply comes, is regarded as

strong evidence of tlie view that an obstructed artery is the first

cause of tlae ulceration. Tlie edges are often thickened and raised

above the surface, from infiltration with inflammatory material

;

and the thickening extends some little Avay into the surroimding

mucous membrane.
The position of tlie ulcer is of importance : in more than half

of the cases, it is in the neighbourhood of the pylorus, or on
the lesser cui'vature; whereas the cardiac orifice, the cardiac

extremity, and the greater curvatm-e are much less often the seat

of it. ]3ut authors differ as to whether ulcers are more frequent

on the anterior or posterior surface.

When the ulceration reaches the peritoneum this may rupture
so tliat perforation takes place, the contents of the stomach
escaping into the peritoneal cavity. More often the inflammatory
process, extending to the serous surface, causes the stomach to

adhere to one of the adjacent parts before perforation can occur.

This is most frequently the pancreas or the left lobe of the liver,

but adhesion also takes place occasionally to the diaphragm,
spleen, colon, anterior abdominal wall, and even the supra-renal
capsule. The ulcerative process then extends into the newly
attached organ, and large cavities may be formed in the liver

and pancreas. Thus also the diaphragm may be perforated, with
subse([ucnt pleurisy and pneumonia; and the colon may be
openfid, or the abdominal wall invaded with the formation of
gastro-colic fistula in the one case, and gastro-cutaneous fistula

in the other. Ilajmorrhage is a common accident, mostly from
gastric vessels in the wall of the ulcer, sometimes from the
splenic artery after adhesion to and ulceration of the pancreas.
Occasionally the advancing ulcer sets up a localized sujjpuration
in the i)eritoneal cavity.

lint all ulcers are not so destructive : many recover completely.
If they have been small, they leave no scar ; if of large size, the
scars are thick and puckered, and may themselves give rise to
considerable trouble. Thus, at and near the pylorus they may
by their contraction cause stenosis, and consequent dilatation of
the stomacli

; occasionally, the stomach is contracted acrcss its
middle (hour-gla.ss contraction). Lastly, it must be mentioned
tliat old ulcers .sometimes become cancerous.

iEJtiology.—Chronic ulcer of the stomach, though seen at all
ages, except in childhood, is very much more fre(|uent between
the ages of twenty and forty. Clinically, it is much more fre-
quent in women than in men, in the proportion of three to one

;

hut it seems to be fatal to the sexes in about equal proportion.
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It is seen more often in the poorer classes, and largely amongst
female servants; it is also associated often with chlorosis and
anaemia, but beyond this its predisposing conditions are not
very ol)vioiis.

Ssonptoms.—In a small number of instances there are no symp-
toms at all, and the affection is quite latent, until the patient is
suddenly taken with vomiting of l)lo()d, or hwmatemesis. In
many otliers there are symptoms differing but little from those
of gastric catarrh, or other form of dyspepsia, consistmg of pain
after food, distension, and occasional vomiting. But the typical
cases are distinguished by the characters of the pain and the
Ijresence of blood in the vomit. The jxtin is situated in the epi-
gastrium, just below the ensiform cartilage, sometimes nearer
the umbilicus, or to the riglit or left of the middle line—the right
more often than the left. It is generally brought on by the
ingestion of food, appearing from half an hour to two hours after
a meal ; it may continue intense until vomitiug takes place, by
which it is generally relieved, or it subsides as the food leaves
the stomach. In character it is pressing, boring, tearing, or
burning, and more severe than in any other gastric disorder.
Sometimes there is pain in the back, between the eighth dorsal
and the second lumbar vertebrfe.

The vomited matters may be only the gastric contents, but in
the majority of cases hfemorrhage takes place. In some instances
the blood is exuded in small quantities, mixes with the contents
of the stomach, so that tlie haemoglobin is converted into hfematin
by the acid gastric juice, and the vomited matter has the turbid,

blackish-brown appearance, which has been comj)ared to coffee-

grounds. In others, the blood may be extravasated in large
quantity at once, so that it is promptly vomited, unmixed with
gastric contents. The patient, who may have never brought
up blood before, feels faiat, has a sense of oppression in the
epigastrium, and in a few minutes vomits the blood, which may
amount to one, two, or three pints : it is generally dark from con-

tact with the gastric juice, but, if flowing freely from a large

artery, it may retain its arterial brightness when evacuated.

Some of the blood discharged into the stomach finds its way
into the intestine, and is ultimately passed per rectum, in the form
of black, treacly, or tarry motions, constituting melsena\ these

may be passed some hours after the hasmatemesis has cea.sed.

The vomiting of pure blood may continue so as to be fatal : more
often it ceases entirely, and may not be repeated for months or

years, if at all. High degrees of anaemia and weakness result

from the loss of blood. Occasionally, when haemorrhage occurs,

no blood is vomited, but the whole passes per rectum as melaena.

The continued jjain, the defective assimilation of food from
vomiting, and the loss of blood, naturally impair the general

condition of the patient earlier or later ; but there is no fever,

the tongue is clean, vmless there is much gastric catarrh, and
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the appetite is often very good. Constipation, however, is fre-

quent. Examination of the abdomen generally reveals nothing

:

there may be some hardness, or tenseness of the abdominal walls.

Only in the case of old ulcers Avith much thickening, or adhesion to

other organs, can anything like a tumour be felt : and if pyloric

stenosis results, the dilated stomach may be recognized. Patients

who liave had lifematemesis show a characteristic pallor, with the

usual hajmic murmurs over the prajcordia (see Anajmia).

The symptoms of gastric ulcer are undoubtedly very amenable
to treatment, and post-mortem results as well as clinical records

show that recovery often takes place
;
this, however generally

requires the continuance of treatment, and especially the judicious

avoidance of harmful ingesta for a A'ery long period. Many
patients, after months of freedom from symptoms, are again
severely affected. In the more serious cases pains and vomit-
ing are constant, and much blood is lost in the coffee-ground
matters ejected. Ultimately death takes place by exliaustion.

Large haemorrhages, though frecjuent, are comparati-s'ely seldom
the direct cause of death. Perforation is rarely recovered from

;

as a cause of acute general peritonitis it is more fre(iuent on the
anterior than the posterior surface of the stomach. Perforation
of the diaphragm leads to fatal empyema or jineumonia ; but
communications witli the cutaneous surface (gastro-cutaneous
fistula) are not in themselves dangerous ; and such a fistula may
persist for years.

Diagnosis.—The most important element in the diagnosis is

ha^matemesis. Pain, vomiting, flatulence, &c., may be quite
inconclusive, until the discharge of a large quantity of blood
gives evidence of the ulcerating process. Ha?matemesis occurs
also in cirrhosis of the liver, and in cancer of the stomach

;

cirrhosis may often be shown by the age of the patient, his or her
known alcoholic habits, and the facial aspect. Drunkards also
suiJer gastric disturbance, but mostly in the form of vomiting or
retching in the morning, when the stomach is empty ; nor is pain
a prominent feature. The haimorrhage of cancer is rather in
small quantities often repeated, tlian in large quantities at one
time. A tumour is generally present, and the cancer patient is

rarely under forty years of age. Hajmatemesis mu.st, of course,
not be confounded with htemoptysis {see pp. 408, 416), nor with
vomiting of blood after epistaxis.

In the absence of haemorrhage, the diagnosis is not always
easy

: sometimes ulcer can only be su.spected. A severe fixed
pain of weeks' duration, aggravated by food, relieved by
abstinence or judicious diet, a clean tongue, absence of general
disturbance other than can be explained by the pain and
vomiting, a patient between seventeen and thirty-five, are
gi-ounds for the diagnosis and treatment of gastric ulcer. The
diagnosis from cancer will be further considered in the next
chapter.
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Prognosis—This must always be douljtful, since neither
hajiuorrliage nor perforation can be foreseen. The earlier a case
comes mider treatment the more likely is it to be favourable.
A long duration of severe dysj^eptic symptoms and frciiuent
coffec-groimd vomit are unfavourable. A profuse haimorrhage
indicates deep ulceration, but its very severity may compel treat-
ment, which the patient otherwise would not have submitted to,

and so in the end, perhaps, be of value. Dilatation of tlie stomach
is, of course, unfavourable.

Treatm.ent.—The most important indication is to give the
stomach as much rest as possible; if the pain is severe and
vomiting is frec^uent, food should be given for a few days entirely
by the rectum. After a time, or froju the tirst in the l(>ss severe
cases, it may be given by the mouth. This should be at first

notlung more than milk, an ounce or two every two or three
hours ; if this is not well borne it may be mixed with one-third
of its quantity of lime water, or of soda water

;
or, better, it may

be milk peptonized by the addition of the liquor pancreaticus of

Benger. In any case, the quantity introduced at one time into

the stomach must be small, and such as will not induce pain or

vomiting; the food may then be increased, so that the daily

amount gradually rises from one pint to two or two and a half

in the twenty-four hours. It is not generally desirable to exceed
the latter quantity. The next stej) slaould be to thicken the milk
with arrowroot, grovmd rice, or biscuit powder ; and beef tea, or

other meat solution may be added. Only when the symptoms
have entirely subsided should more solid food be allowed, and
this may begin with tish, chicken, or raw pounded meat.
Vegetables and fruit must be avoided almost throughout.

How far drugs directly influence the healing of the ulcer is

doubtful, but they may be required to meet particular symptoms.
For pain, if unrelieved by diet, one may give opium in small doses

of the extract or tincture, or the licjuor morphina^ liydro-

cliJoratis in 10 or lo-minim doses. In severe cases the hypodermic

injection may be used; but the opiate treatment must always

be discontinued as soon as relief is obtained. Bismuth is also of

value possibly in allaying accompanying gastritis ; it should be

given in doses of 10 or 1.5 grains of the subnitrate suspended in

mucilage, or a draclnn or two of the litjuor. Local applications

may also be a])plied to the epigastrium, such as hot fomentations,

mustard leaf, or even blisters in severe cases ; sometimes ice-

compresses give relief. Vomiting may be checked by morphia

or bismuth and morphia, by effervescing medicines, or hy a few

drops of tincture of iodine given every hour. If a profuse

lia^morrhage occurs the patientjnust be kept at rest, and no food

must be given by the stomach for some hours; ice should be

applied to the epigastrium; and ergotin may be injected in 1

or 2-grain doses every two or three hours. With continued dis-

charge of blood other astringents should be used internally, such as
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tannin, acetate of lead, alum, or tincture of perchloride of iron in

5-minim doses every hour.

Ilcartbiu-n may be relieved by alkalies, especially bicarbonate

of soda
;
constipation by cold water enemata, or Carlsbad salts in

the morning before breakfast
;
by compound liquorice powder, or

pills containing rhubarb or aloes.

CANCER OF THE STOMACH.

^Etiology.—Cancer of the stomach is rarely seen before the age

of thirty, and the majority of cases occur between forty and

sixty. Sex has no appreciable influence ; and though there can

be no doubt that cancer in general is to a certain extent here-

ditary, this is not a prominent feature of cancer of the stomach.

Lebert gives seven per cent, as the jwoportion of cases that can
be attributed to hereditary influence. It is equally frequent
among the rich and the poor, and is not related to any particular

occupation. It frequently happens in those who have been
hitherto quite healthy, and is not determined by any previous

disease of the stomach, with the exception of ulcer, a few cases

of which have been found in association Avith cancer, or actually

themselves becoming cancerous.

Pathological Anatomy.—Cancer affects all parts of the
stomach, but in at least half the cases the pylorus is the seat

of the disease ; and in many others the lesser cui-vature. If it

affects the cardiac extremity, the oesophagus is generally also

involved, and Dr. Fagge thinks that these are really instances
of oesophageal cancer spreading to the stomach. They may
indeed be squamoi;s epithelioma, the least common form of
cancer to attack the stomach. Scu-rhus is the most frequent,
occurring in nearly half the cases, and medullary, colloid, and
villous cancer occupy an intermediate position.

The cancer commonly begins as an overgrowth of the epi-
thelial cells of the glands of the mucous membrane ; the growths
project into the submucous tissue, proliferate further, and
gradually involve all the coats. In cancer of the pylorus the
whole wall of the stomach at this spot is thickened, and projects
internally so as to narrow considerably the passage froni the
stomacli into the duodenum ; this may admit with difficulty the
little finger or a large catheter. The projection terminates
abruptly towards the duodenum, more gradually towards the
stomach. The thickening mostly affects the submucous layer,
but also the muscular coat; and the bands of muscular fibre
are separated from one another by the new growth. Subse-
quently the subserous layer is involved, and deposits of cancer
may occiu- in the adjacent peritoneal surface. It is harder or
softer according to the amount of stroma that is formed ; and
in later stages it often ulcerates upon the inner surface. The

35
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adjacent mucous membrane may show nodular growths or villous
processes. Cancer at^ecting the body of the stomach occurs in
patches or bands of irregular shape and size.

Important changes occur in the stomach and adjacent parts as
a result of cancer, which are in many ways similar to those follow-
ing simple ulcer. Thus, the ulcerative process may erode vessels
and lead to hajmorrhage

; this is much less often profuse than it

is in simple ulcer. Dilatation of the stomach is very frecjuent as
a result of the narrowing or stenosis of the pylorus, which the
growth of cancer necessitates ; but in a certain number of ca.ses

the stomach is actually smaller, and this generally when the
cancer affects the body of the organ and leaves the orifices free.

Adhesion of the stomach to other organs commonly takes place,

as the growth reaches the peritoneal surface, and invasion of the
organ with cancer may follow. The liver and pancreas are thus
frequently attacked

;
occasionally the spleen or colon. In the last

case a gastro-colicfistula may result. When the cancer is in front
the abdominal wall may become adlierent, or, in the absence of

adhesion, perforation into the peritoneum may take place, but this

is much less likely than in simple ulcer. More often subacute
or chronic peritonitis takes place without perforation, either

spreading from the original lesion, or following a general gi'owth

of cancer in the peritoneum.
Secondary deposits occur in various organs, in the peritoneum,'

as just stated, in the liver, pancreas, and especially in the mesen-
teric, retroperitoneal, and portal lymph-glands. The spleen is

more rarely affected; and occasionally more distant organs, as

the brain and lungs. After death from cancer, the heart is com-
monly in the condition known as brown atrophy.

Symptoms.—In tlie earliest stages there is notliing character-

istic about the symptoms, which are chiefly those of dyspepsia.

There is discomfort, fukiess, weight, or pain after food, with acid

eructations or flatulence. The paiji may be at the epigastrium, or

in the position of heartburn : small quantities of food may be re-

gurgitated. After a time vomiting takes place, at first only at long

intervals, then weekly, or two or three times a week. Pain then

becomes a more prominent symptom, and though, like the other

symptoms, at first related more or less closely to the ingestion of

food, it soon becomes more constant, or arises independently of a

meal.
It commonly radiates from the epigastric region, where it is, in

later stages, most intense, and is occasionally felt between the

shoulders, or in the lumbar region. It is often stabbing, and

lancinating, but may be boring, bm-ning, gnawing, or tearing.

The vomited matters consist of "food in different stages of

digestion, mixed with more or less mucus, or streaks of blood.

Often the blood mixed with the vomit has been altered by con-

version of hrcmoglobin into hoimatin, so as to give it the charac-

teristic coffee-ground appearance. Abiuidant hajmorrhages are
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much less common than in ulcer ; but if a large vessel, such as the

splenic artery, is eroded, profuse and fatal bleeding will result.

In the majority of cases, a tumour is discovered at some time

or other; but rarely in the first three or four months. The

position of course varies with the part of the stomach affected.

A pyloric tumour is commonly situated a little to the right of

the middle line, midway between the ensiform appendix and

the umbilicus, but it may be close to the umbilicus, or more to

the right of the middle line; indeed, almost anywhere in the

triangle formed l^y the right costal margin, the middle line,

and a horizontal line running through the umbilicus. When the

stomach is much dilated the tumour is even below the umbilicus.

It varies in size from that of a walnut to that of a small orange,

is generally very hard, sometimes globular, but often somewhat
square, and mostly irregularly nodular. It is at first freely

movable, and descends on inspu-ation, but in later stages it

may contract adhesions and become more fixed. It frequently

receives an impulse from the underljdng aorta. On percussion

it is dull, or imperfectly I'esonant : handling it causes pain, Avhich

may last for some time afterwards.

The condition of the abdomen varies. As a result of the small
quantity of food that passes the pylorus, it is frequently empty,
but presents in many cases the prominence in the upi^er or left

portion, which is due to dilatation of the stomach. Dilatation is

further recognized by the peristaltic wave of contraction, the
varying resonance and duLness on percussion according to the
amoimt of the contents, and splashing sounds heard on move-
ment. Other tests of dilatation are described in a later section.

The vomiting is often characteristic : large quantities of a brown,
or grayish-brown fluid, are evacuated, which troths on the surface,
and in which the spores of the yeast-plant and the sarcina ven-
triculi can be detected with the microscope.

Indications of severe constitutional cUsturbance set in compara-
tively early in cancer of the stomach. The appetite diminishes,
the patient loses flesh, strength, and colour ; and in advanced
conditions emaciation and anaemia are extreme. The tongue is

often clean, but in the last days may be di'y and covered "svith

sordes or deposits of tlii-ush. The bowels are mostly constipated,
especially if dilatation supervenes.

Various complications may arise towai'ds the end. Ascites may
follow the spread of cancer to the peritoneum, or the implication
of the liver and portal vein. Cancer of the retroperitoneal glands
causes oedema of the feet; or the same is brought about by
thrombosis of the large veins.

Gastro-colic fistula, which is mostly the result of cancer spread-
ing from the stomach to the colon, is marked either by lienteria,
undigested contents of the stomach passing du-ectly into the
colon, and hence per rectum or by foecal vomiting, the contents
of the colon passing into the stomach and hence being vomited.
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The former is more frequently the case, when the pylorus is
obstructed.
Death commonly takes place from exhaustion, as a result of

continued pain, vomiting, and deficient assimilation of nutriment.
Rarely, a profuse haemorrhage, or peritonitis, bronchitis, or pneu-
monia may terminate the scene.
Duration.—The illness commonly lasts from six months to two

years ; two-thirds of the cases last less than eighteen months, and
a very small proportion more than two years.
Diagnosis.—Cancer is usually distinguished from the majority

of the diseases of the stomach by the presence of a tumour. This
is, however, not generally felt in the earliest stages, and may
be imperceptible later from its small size ; from the pylorus lying
under the liver; from its being concealed by much disten-
sion of the bowel, or by ascites ; or finally, because the tumour is

situate on the posterior wall of the stomach. If no tumour is

discoverable cancer may be confounded with clu'onic gastritis, or
ulcer of the stomach ; or purely nem*algic pains may be thought
to be due to cancer. In gastritis the disease may have originated
in imprudent diet, the pain and vomiting are more or less

intimately related to diet, the appetite is often good, or even ex-
cessive ; the tongue is furred, and headache, malaise, &c., are

present. Cancer, on the other hand, arises independently of

previous gastric troubles, and the pain and vomiting are less

dependent on food
;
finally, indeed, the pain becomes continuous.

The tongue may remain clean, but appetite is soon lost, and the

nutrition of the patient suffers. In gastritis also judicious treat-

ment materially or entirely relieves the symptoms, which in

cancer are but little influenced.

The same important difference in the result of treatment is

to be noted between ulcer and cancer : ulcer also has a more
localized pain, and the pain and vomiting are aggravated or

brought on by food. Profuse hsemorrhage is much more probably

the result of ulcer, and often occurs early ; in cancer it appeal's

late, if at all
;
coffee-ground vomit is seen in both. Anaemia is

mostly the result of haemorrhage in ulcer, but in cancer it de-

velopes when the bleeding has been slight or absent. A cicatrized

ulcer may lead to troublesome pains, but there is the long history,

and the strength and health are fairly maintained. Another

occasional result, both of ulcer and cancer, is dilatation of the

stomach ; this occurs very late in ulcer, but much more rapidly

in cancer. The age to which cancer is almost strictly limited,

and the short duration of the disease, are also important ele-

ments in its diagnosis. Lastly, ulcer is nearly always improved

by judicious dietetic treatment, whereas cancer may be scarcely

cit cill rclicvGcl.

In purely nervotis affections of the stomach the pain is con-

tinuous, but there is generally no wasting.

Occasionally the anaemia of cancer has been so marked, and
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the local symptoms so slight as to have led to the suspicion

of an idiopathic ansemia ; this is especially likely where the

tumour is small, or not easily reached. In such cases repeated

examinations of the abdomen must be made. Tlie abdomen
should be empty, the patient reclining in bed, and the warm hand
should be laid gently upon the epigastrium while the patient is

directed to breathe quietly but rather deeply. Sometimes in this

way an abnormal hardness can be felt that could never be de-

tected by manipulation with the fingers.

Recently it has been stated that in cancer of the stomach the

gastric secretions contain no hydrochloric acid, and that this fact

may be reUed upon as a means of diagnosing cancer from ulcer

and other chronic diseases. After food some of the contents are

removed with the stomach-pump, and tested by the addition of

methyl anilin violet. It has, however, been since shown that

hydi'ochloric acid is sometimes present in cases of cancer, and not

always in other chronic diseases; and, moreover, that methyl
anilin is not a certain test for it.

Prognosis.—This is very unfavourable, but perhaps less so

now that cancer of the stomach has come within the range of

practicable surgery. But in cases that are much advanced the
end is only a matter of short time, the rapidity being commonly
in proportion to the severity of the chief symptoms, pain and
vomiting, and to the prejudicial influence which they have xipon
tlie nutrition of the patient.

Treatment.—The diet must be conducted on somewhat
different principles from those followed in ulcer. Since the
symptoms are not solely dependent on food, and the tendency to
exliaustion is so certain and pronounced, we must avoid the
treatment by abstinence which is justifiable in the more curable
disease. Only rarely, when the pain is very severe, may the
patient be fed by enemata for a few days ; but generally the
food must be of a light, nutritious kind, and must be given in
the natural way—by the mouth. Milk, milk and soda-water, or
milk peptonized with liquor pancreaticus, may be given in some
cases ; in others it may be thickened with farinaceous food, or
eggs ; or more solid nutriment may be borne, such as fish, chicken,
or oysters. Wine of a light kind may be allowed

;
champagne is

often useful on account of its effervescence,, and in late stages
brandy may be necessary. The symptoms of pain and vomiting
must be dealt with much as in ulcer. For vomiting, ice internally,
either alone or with milk, and ice applications to the epigastrium

;

effervescing medicines, small quantities of iced champagne,'
extract of opium in doses of I to \ grain, or morphia in pill or
solution to -I gi-ain) should be tried. Opium or morphia is again
constantly required for the pain ; or locally a small blister or
chloroform liniment will sometimes give relief. Constipation
must be met by enemata, or by saline purgatives, or by pills of
aloes and iron.
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If dilatation is a prominent symptom, and large quantities of
food are vomited every few days, much relief is often afforded by
washing out the stomach daily with the stomach-pump or syphon-
tube (see Dilatation).

It is, perhaps, too early to speak dogmatically on the subject of
operations for cancer of the stomach

; but they are acquiring an
increasing importance, and some cases have been successful. Two
operations have been performed : one, resection of the pylorus
(pylorectomy), in which the cancerous tumour is removed, and the
duodenum is stitched to the stomach ; the other (gastro-entero-
stomy) in which the duodenum, or other portion of the small in-

testine lower down, is joined to the stomach at a point where the
wall is healthy, so as to create a gastro-enteric fistula by which the
chyme may pass from the stomach into the alimentary canal below
it. The former seeks to extirpate the disease in its early stage,

before it has spread to deeper parts ; the latter is more suited for

cases where the spread of the cancer or the growth of secondary
deposits makes the removal of the primary tumour difficult, im-
possible, or useless. Enterostomy, or attaching a portion of the

small intestine to the sm-face, and feeding the patient tlu'ough

the aperture, has also been attempted.

HYPERTROPHIC STENOSIS OF THE PYLORUS.

Whether a thickening of the pylorus which obstructs its

channel can be anything else but cancer has been the subject of

much difference of opinion. Dr. Fagge thought that some cases

of "shnple hypertrophy" might be instances of sarcoma; but
many authors speak of a non-cancerous thickening. Lebert
describes the muscular layer as beiug chiefly involved, reaching

in some cases a thickness of half an inch, while the submucous
layer is less bulky. Under the microscope he finds only hyper-

trophied muscular tissue, and a connective tissue poor in cells.

Clinically it differs from cases of cancerous stricture in some im-

portant points. It has a duration of some years, and begins with

symptoms of chronic catarrh, which are continuous, with

remissions and exacerbations, until finally hypertrophy and

dilatation of the walls of the stomach ensue. The Symptoms are,

then, mainly those of dilatation, wiiich will be detailed shortly.

The Treatment is, at first, such as is suitable for chronic

catarrh. When dilatation is established, washing out the stomach

may be practised ; and more suitably, and with more promise of

success, than in the dilatation of cancer or ulcer.

Surgery here also has come -to our assistance, and Professor

Loreta has practised mechanical dilatation of the pylorus, by

making an incision into the stomach, introducing a finger of each

hand into the pylorus, and forcibly stretching it open.
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DILATATION OF THE STOMACH.

Acute Dilatation.

Dr. Fagqe descnbed some years ago two cases in which enor-

mous dihitation of the stomach came on with great rapidity.

From the stomach of one case seven pints of a gi-eenish fluid were

removed by the stomach pump. The previous symptoms were

pain and vomiting, which may have indicated an acute or sub-

acute gastric catarrh, and the patients, with the occurrence of the

distension, became collapsed and died. In tlie case from which

the fluid was removed during life, the stomach was found con-

tracted to its natural size after death, and Dr. Faggc suggests, as

a better name, acute paralytic distension.

The following are the physical characters given by him : (1) A
rapidly increasing distension of the abdomen which is imsym-
metrical, the left hypochondrium being full, Avhile the right is

comparatively flattened. (2) The presence of a surface marking
which descends obliquely from the left hypochondrium towards
the umbilicus, and which corresponds with the lesser cun'ature

of the stomach. This seems to move up and down each time the

patient breathes. (3) Dulness and fluctuation in the pubic region

with resonance over the front of the abdomen. (4) The production
of a splashing sound on manipulation.
The Treatment is obviously the removal of the contents of the

stomach as promptly as possible by means of the stomach pumj).

Chbonic Dilatation.

Chronic dilatation of the stomach results from (1) various con-
ditions which liroduce obstruction of the pylorus ; and from (2)
conditions which alter the contractile power of the muscular
walls. The causes of obstruction are most often cancer, and the
hypertrophic stenosis above described ; cicatrices of ulcers less

commonly
;
very rarely pi-essure from without, binding doAvn by

adhesions, and, quite exceptionally, cicatrices from corrosive sub-
stances which generally involve the oesophageal aperture.
The causes of weakening of the muscular tissue are chronic

inflammation (gastritis) and excessive overloading of the stomach,
such as sometimes occurs in the insane. Obstruction produces
the greatest extent of dilatation.

Physical Signs of Dilatation.—In marked cases, when the
abdomen is exposed, it is seen to be asymmetrical, presenting a
rounded prominence in its left half. This prominence extends
below the level of the umbilicus, its lower margin having a
curve convex downwards and outwards, from the lower part of
the costal margin to the right of the middle line. The left half
of the epigastrium may be sunken above another shorter curved
line, which corresponds to the lesser curvature of the dilated
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stomacli. From time to time a wave of peristaltic movement
passes from left to right and downwards across the pronjinent
part. A portion at the extreme left, about the size of the hand,
quickly forms a convex prominence, with a decided amount of
resistance to pressure ; in a few seconds the swelling subsides,
and another part, more to the right, swells up for a similar length
of time. After each successive portion of the stomach-Avall has
become hard and prominent the whole subsides. This phenomenon
occurs spontaneously, or may be set up by manipulating the al)-

dominal wall, or flicking it with the finger sharply, or sometimes
on mere exposure of the abdomen. Percussion of the swelling
gives varying results, according to the proportions of air and
liquid which the dilated stomach contains

;
generally the lower

part is dull, the upper part is tympanitic ; and some change in

the relative positions of the two sounds may be got by altering

the position of the patient.

By sharp movements of the stomach, as when the patient is

shaken, or the prominent stomach is roughly manipulated (best

by suddenly pressing upon it, and quickly withdi'awing the hand)
the liquid contents are set in motion, and sijlashing can be heard
and felt.

Other tests have been employed
;
thus, if half a drachm of

sodic carbonate and the same quantity of tartaric acid be intro-

duced separately, but within a short interval, into the stomach,
carbonic acid will be set free, which will give some clue as to the

position of the organ. Penzoldt pumps in a quart of water, and
observes what chfference it makes in the areas of dulness and
resonance. Leube introduces a long sound through the mouth
into the stomach, and pushes the point against the anterior wall

of the abdomen. In health a soimd should not go in more than

twenty-four inches.

A characteristic feature of dilatation is the manner in which
vomiting takes place. The food is retained very well for three or

four days, and then a large quantity, two or three pints, is

vomited at once. It is generally of a grayish-brown coloiu-,

frothing on the surface ; and on microscopic examination it

shows numerous spores of the yeast-plant, torula cerevisise,
_
and

the spores, in groups of four, known as sarcina ventriculi, so

called from then- resemblance to boxes or bales tied roimd with

a cord.

Treatment.—For dilatation of the stomach, the operation of

washing it out has been found of great value. The over-dis-

tended organ is thus relieved of the accumulation of liquid

and imdigested food ; and any catarrh that may coexist is at

the same tune benefited. The operation may be done with

the stomach-pump ; or a tube introduced into the stomach may
be connected with a fimnel, and the stomach is filled by raismg

the funnel above the level of the mouth and pourmg m water

;

it is emptied agaui by depressing the funnel, aiid inverting it
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into a suitable vessel. Or the tube in the mouth may be con-

nected by a Y-shaped joint with one tube passing upwards to a

funnel, or other receiver, and another downwards mto a vessel

;

Avhen water is poured in, the lower tube is closed by the iingers

just below the joint, and when it is desired to empty the stomach

the upper tube is compressed and the lower left free. These two

syphon arrangements have the advantage that they can be used

by the patient himself, although they do not empty the stomach

so completely as the stomach-pump.
Whatever apparatus is used, the stomach is first emptied

entirely of its contents and is then rinsed out, one or two

pints of water being introduced and removed, and the process

being repeated till the contents come out nearly clear. The

water used for washing it is either pure, or contains bicarbonate

of sodium (one or two per cent.), or salicylic acid (one per cent.).

The washing should be done once daily, half-an-hour before the

lai'gest meal.
The diet should be light, nutritious, and digestible; and the

bowels should be kept active by salines, such as magnesium
sulphate and Carlsbad salts.

DISEASES OF THE INTESTINE.

ENTERITIS.

Thebe are several conditions, affecting different parts of the
alimentary canal, that may logically be termed enteritis, or inilam-

mation of the intestine. For instance, the catarrhal process,

of which some forms of cUarrhoea are the result ; tubercular and
typhoid ulcerations in the ileum ; the ulcerative inflammation of

the colon, knoAvn as dysentery ; and the acute changes set up by
intussusception and strangulations, are all, in fact, enteritis. But
a large number of these have already received distinctive names,
others are only secondary conditions, which produce few
symptoms beyond those of the primary disorder ; and in others,

again, inflammation of the coats of the intestine involves a
peritonitis, which throws the symjjtoms due to the mucous
inflammation completely into the shade. Thus the number of
cases that require separate description as enteritis is but a
small one, though it is probable that a fair consideration of

• the pathological side of many of our intestinal cases, such
as diarrhoea, would show that the name might be justly used
more often.

Enteritis occurs in three tovms—catarrhal, diphtheritic or
pellicular, and phlegmonous.
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Catabrhal Enteritis.

(Intestinal Catarrh.)

Anything which irritates the mucous membrane of the
intestine may set up catarrh, such as unsuitable food, certain
poisons, and purgative drugs. It is also ascribed sometimes
to chill ; but a much more potent factor in its production
is excessive heat, and it is always more prevalent in the hot
weather of summer and autumn than in the remaining part
of the year. This frequency in the summer concerns people
of all ages, but young infants are especially attacked. It is not
at all clear what is the immediate cause which the heat brings
into play. In very hot weather food is more difficult to keep
fresh, and milk turns "with gi-eat readiness, so that the chances
of an infant having an unsuitable or irritating food are much
increased. It is highly probable that micro-organisms may be
involved in the process, but of this the ev-idence is not as yet
complete. Catarrh of the intestines may also arise from passive

congestion in cardiac and hepatic disease.

Anatomy.—The changes in the mucous membrane of the

intestine are similar to those in other parts of the body.

The tissues are more vascular, and become swollen, and large

quantities of mucus are excreted. The epithelial cells of

Lieberkiihn's glands become swollen, cloudy, and are shed, and
cellular infiltration takes places in the intertubular tissue. In

more advanced cases the solitary follicles are swollen, and they

may become eroded, and produce small (follicular) ulcers. In

some cases, also, ulcerations may occur in other parts of the

mucous membrane, and the secretions may consist of muco-pus, or

even pus. As a rule, the inilammation subsides, but it may lapse

into a chronic condition, with more prominent changes in the

mucous membrane. Sometnnes there is considerable thickening,

with slaty discoloration of the surface ; often—especially in the

chronic catarrh of infants—there is atrophy of the mucous

membrane, involving the glandular layer, but leaving the mus-

cular layer of the mucous membrane, and the submucous tissue,

intact.

Symptoms.—The chief symptom of enteritis is diarrhoea, or

the frequent passage of motions, loose or liquid in consistence.

This symptom is due, not only to the alteration in the secretions

poured into the intestinal canal, but also, and largely, to the

increased peristaltic movements which the irritation of the

mucous membrane calls forth. The condition of the fteces varies

much : they are generally at first abundant, liquid, and brownish

in colour, with flakes or lumps of more solid matter ;
but they

soon become paler, or, it may be, yellowish, or sometimes green;

in consistence they are often quite watery, or, it may be, shmy,
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or containing lumps of brownish mucus. Under the microscope

there are particles of undigested food, meat iibre, starch granules,

and fat, with crystals of triple phosphate, epithelial and pus cells,

and bacteria. The bowels may be moved fi'om two or three

times a day to ten, twelve, or more.
Pain is often present, but not so much continuously as in the

form of colicky or griping attacks, which precede the passage of

the motions and subside again afterwards. Actual tenderness is

not generally present, nor does examination of the abdomen
reveal anything characteristic. Gurgling noises and horborijgmi

from time to time accompany the more active intestinal move-
ments. Tlie temperature is variable : it may be raised one or

two degrees, or remain normal. Frequently the appetite is lost,

the i)atient complains of thu'st, the mouth is dry, the tongue
is slightly furred, and a considerable degree of bodily weakness
results Avhen the diarrhoea is excessive. A very sudden and acute

attack may begin with vomiting.
In most cases the symptoms pass off in the course of a few

days; the diarrhoea may cease suddenly, leaving a long interval

before the bowels are again opened, or the motions may gradually
become less frequent, gaining a firmer and firmer consistence. If

the complaint becomes chi'onic, the patient is troubled with three
or fom* evacuations daily of watery mucus, with occasional griping
pains. The imperfect digestion and absori)tion of food may lead
to considerable loss of nutrition.

Some differences may be noted in the symptoms, according as
one or other part of the alimentary canal is affected. Thus
catarrh of the small intestine is more likely to be present if the
stomach is at the same time involved ; it is less likely to be
accompanied by diarrhoea, which must depend finally upon the
action of the large intestine. The evacuations often contain bile

and undigested food, and mucus, if present, is more intimately
mixed with the faeces. In catarrh of the large intestine, the
mucus occurs in separate masses

;
muco-pus or pus itself may be

recognizable. As catarrh approaches the rectum, tenesmus is

more likely to be a symptom.
Treatment.—The patient should remain in bed, and be kept

warm. Beyond this, in slighter cases, a careful regulation of the
diet may be all that is necessary. Gruel, arrowroot, beef-tea, or
mutton broth, with rusk or toast, milk and soda-water, or milk
and lime-water in small quantities at a time, should take the
place of the ordinary meals. They should not be given too hot.
Many cases, however, will require drugs in addition. If it is
quite certain that irritating matters, such as unripe food, are the
cause of the attack, and are still in the bowel, a laxative may be
given in order to get rid of them and so prevent further irritation.
For this purpose a single dose of castor oil may be given, or of
compound rhubarb powder, or of calomel. But generally, by
the time the case comes under treatment, there has been a free
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evacuation, and it is desirable to check the excessive peristalsis
and abundant discharge, as well as to relieve pain. The tincture
of opium may be given in doses of 5 minims every four hours
combined with an astringent such as hsematoxylura, catechu, the
aromatic chalk powder, or dilute sulphuric acid. Bismuth is

also of value, and may be given with opium. If the griping is
very severe, morphia may be injected subcutaneously. If the
diarrhoea is obstinate and exhausting, an enema of two ounces of
starch containing fifteen minims of laudanum may often be used
with success. In chilchen, opium must be used as little as
possible

;
bismuth, and aromatic chalk powder must fii-st be

tried. If opium be necessary, the dose for a child one year old
should not exceed one minim of the tincture, and it is well to
begin with less.

In chronic intestinal catarrh, rest, careful regulation of the diet,
with opium and astringents, are still required. Here also enemata
may be found useful—two or three pints of warm water con-
taining one per cent, of boric acid, salicylic acid, tannin, or acetate
of lead.

There are some special forms of intestinal disorder that deserve
separate mention.

English Cholera.

Cholera Nostras.—^This is an acute gastro-enteritis, which
occurs occasionally in the summer months, and appears often to

be set up by misuitable ingesta.* The patient is seized with
vomiting and diarrhoea

;
the evacuations soon have a rice-water

appearance, and serious collapse, with cold surface, small pulse,

sunken eyes, and cramps in the calves, ensues. Much more
often infants are seized with a similar affection, in wliich vomit-
ing and frequent diarrhoea quickly bring them to a dangerous
state of collapse, with depressed fontanelle, and almost complete
unconsciousness.
The principles of Treatment are the same : extreme care with

the diet, and the use of astringents ; but a preliminary purge is

here out of the question, and we must have recourse from the

first to stimulants, such as brandy, ether, and ammonia. For
infants, bismuth or aromatic chalk powder, \\ith Dover's powder,
in very small doses ; for adults the tincture of opium in 5 or

10-minim doses, with ether, or aromatic spirits of ammonia.

* There is reason to believe that some of these cases, and some described

as acute enteritis, are instances of poisoning by ptomaines, but the subject

requires much investigation yet. Ftomaines, or cadaveric alkaloids, are

poisonous alkaloidal bases, wliich have been found in decomposing meat,

fish, gelatine, cheese, yeast, and putrid corpses. Several have been isolated

and chemically analyzed. Many of them appear to be found in the con-

tents of the alimentary canal, and it is thought that some of the ill effects of

constipation may be due to their absorption into the circulation.
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Infantile Enteeitis.

Childi-en are subiect to a chronic intestinal disorder, which is

probably, in part at least, of a catarrhal nature. It is by far most

frequent in infants who cannot be brought up at the breast, or

must be weaned early and have to depend on artificial feeding.

Sometimes immediately after birth, or directly it is weaned, in

other cases after a longer or shorter interval, the food disagi'ees :

the child vomits, and the motions are loose ; or with not much
vomiting, there is constant diarrhoea. If it is taking milk, it is

returned in curdled lumps
;
by the bowels also particles of vmdi-

gested milk are passed, but the faices, which in the healthy infant

are yellow, generally become grass green in coloiu', are slimy

from mucus, and very offensive. Among the poorer people,

children under twelve or fifteen months are often fed with potato

and meat, much the same as their parents, and in such cases

unchgested particles of these foods are found in the motions. The
children suffer from gi'iping pains, which are brought on by
the ingestion of food, or occur just before a loose evacuation.

Frequently the abdomen is distended Avith flatus, but presents

nothing to examination with the hand : the concUtion, though
often spoken of by the parents as " consumption of the bowels,"

has no necessary connexion with either tubercular ulceration,

tubercular peritonitis, or caseation of the mesenteric glands
{tabes mesenterica.) After a certain time the child emaciates,

lies fretful in its mother's arms, and is constantly whining, or
screaming from time to time with sudden pain. Finally, collapse

and death may terminate the scene.

Morbid Anatomy. — In the majority of cases the appear-
ances in the intestine are confined to enlargement of the
solitary follicles, with perhaps abrasion and ulceration : in old
cases the intestines have been found atrophied. Both small and
large bowel may be involved. If rickets, or tubercle, or caseating
glands are found, they must be regarded as secondary, if not
independent.
Treatment.—Tlie management of the child's food is the first

consideration. If the child is suckled, it should be seen that the
mother's milk is of good quality, and that it is not given too
frequently ; a baby of one or two months old, sliould not be
nursed more than every two or three hours, and the mother must
carefully abstain from giving it the breast simply because it cries.

If from any cause the mother is unable to suckle it, the most
efficient substitute is a wet nurse, and if this cannot be provided,
asses' milk is of value, as having a composition more like that of
human milk than has cows' milk. However, it is only in rare
cases that either of these substitutes can be procured, and nearly
always cows' milk has to be relied upon. This differs from human
milk in being richer, and somewhat less sweet. It therefore
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requires to be diluted with water, and slightly sweetened. For
ini'ants under one month old, there should be one part of pure
milk to two parts of water, for those a little older up to four
months there may be equal parts of milk and water, and after

that age two parts of milk to one of water. Cows' milk also differs

from human milk in its casein, which, in the child's stomach, co-

agulates into large firm lumps wliich only slowly dissolve, and may
cause vomiting, or pass undigested with the faeces ; whereas the
casein of human milk coagulates in much smaller flakes. The
addition of a little soda or lime-water corrects this fault in cows'
milk ; the quantity of lime water to be added is one-eighth or one-
sixth part of the milk and water. Some children will reject even
this, and then a trial must be made of some of the special milk
foods, such as condensed milk, or Nestl6's and Mellin's prepara-
tions. Food containing starch should generally be avoided during
the first four months, when the child's salivary secretion is wanting.

Medicinally, very small doses of mercury may be given with
advantage. Calomel, ^ or ^ grain with sugar, or hydrarg. c. cret.,

h grain or 1 grain, with 1 or 2 grains of bicarbonate of soda, may
be given two or three times a day. This, with the improved
diet, will often be sufficient; but if diarrhoea is obstinate and
associated with much j)ain, it is desirable to give astringents,

which in older children may be combined with small doses of

opiates, in the form of Dover's powder or the tincture.

Intestinal Casts. Mucous Colic.

There is a peculiar affection of the lower bowel, wliich is some-

times included under chronic catarrhal disorders. Large pieces of

membrane, or casts, are discharged from the rectum from time to

time. It occurs most frequently in females, but it is a rare

disease. There is commonly troublesome constipation, and the

discharge of membrane is preceded by severe griping pains. The

casts may be several inches or even feet in length, and an eighth

to a quarter of an inch in thickness
;
they are yellowish bro^\^l,

transparent, and gelatinous. They appear to consist of mucus,

in which are embedded cylindrical epithelium, some round cells,

and crystals of cholesterin and triple phosphate of calcium. The

disease lasts for years, and is very intractable.

DiPHTHEBITIC on, PELLICULAR ENTERITIS.

The mucous membrane of the intestine is generally much
injected, and presents numerous white patches of membrane.

These lie usually along the edges of the valvultB conniventes,

leaving fi-ee the depressions between the valvulfe ; but they may
be more extensive. This form is seen sometimes as a compli-

cation of acute diseases, as, for instance, in puri)ura rheumatica.

The symptoms may be masked by those of the general disease,

or may be similar to those of catarrhal enteritis.
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PHLEaMONOUS ENTERITIS.

In tliis form all the coats of the bowel are involved, including

the serous coat or peritoneum. There is generally intense redness

and vascularity, the mucous and submucous coats are thickened,

softer, and more friable than natural, and the peritoneum is vascu-

lar, sticky, or covered with lymph. It is usually a local disorder,

arising from mechanical interference with the bowel or its cu'cula-

lation, or from the spread of inflammation from adjacent parts.

Thus in intussuscei)tion, and in strangulated internal and external

hernia, the bowel involved is affected with enteritis ; in obstruc-

tion from other causes, also, the bowel above becomes distended
from retained faeces, and ultimately its walls inflame, numerous
ulcers may form, known as distension ulcers, and frequently the
bowel ruptures. Cases are, however, recorded of localized

enteritis involving all the coats of the bowel, in which none of

these mechanical causes were discoverable. The Symptoms
generally resemble those of peritonitis, and are often, in the main,
due to that conchtion, namely, pain, vomiting, local tenderness,
distension of the abdomen, febrile reaction, and ultimately, if the
case is unrelieved, collapse or death. Diarrhoea is not commonly
present: even if the mechanical conditions allowed it, the implica-
tion of the muscular coat of the bowel will lead to its paralysis
and inaction. Treatment must be directed to the primary cause,
and in its absence is practically the same as that of peritonitis.

PERFORATING ULCER OF THE DUODENUM.
Ulcers occur in the duodenum of the same nature and under
similar conditions with those that affect the stomach. They are,
however, much more rare. In their course and progress they
present no essential differences; they cause similar symptoms,
and, like gastric ulcers, may give rise to hrematemesis or per-
foration, contract adhesions to suri-oimding i)arts, or cicatrize and
narrow the channel of the duodenum. They are more often
latent than gastric ulcers, and the pain is situate in the right
hypochondrium. The treatment is the same.

ULCERATIVE ENTERITIS AND COLITIS.

Besides the specific lesions of typhoid fever and tuberculosis, and
the follicular ulcerations mentioned under enteritis, the small
mtestme is little liable to ulceration. But from time to time
extensive ulcers form in the large intestine, which are not
tolhcular, nor due to the above causes, nor of a specific dysenteric
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nature; and in this kind of ulceration, the small intestine is

sometimes involved. The ulcers are often large, irregular, con-
fluent, and extend to the muscular coat : sloughs may be found
adhering to the surface, and the intei-vening mucous membrane
is vascular, swollen, or pigmented. Sometimes the ulcers
perforate. Dr. Hale White (Guy's Hospital lieports, 1888) points
out that the symptoms in a number of cases in which the colon
was involved, were pain and diarrhoja : the stools were not typi-
cally dysenteric, but contained blood not mixed with the fa3ces,

and only occasionally a little mucus. Sometimes shreds or sloughs
were present. The patients became sallow, lost strength and
flesh, and died from exhaustion or perforation. It is a disease
of middle age, and affects men more than women.
Treatment should be similar to that of diarrhoea—rest, bland

nutritious diet, astringents, and opium.

TYPHLITIS AND PERITYPHLITIS.

ALTHOuan the anatomical relations of the caecum seem to offer

unusual facilities for the accumulation of fsecal matters in this

part of the bowel, and for inflammation of its walls as a result,

it seems, from post-mo7-tetn e"\'idence, to be probable that the

great majority of the cases described as typhlitis and peri-

typhlitis arise from lesions of the appendix cseci. Solid bodies

of different kinds find theii- way into the appendix, and
there, lying latent perhaps for a while, at length set up in-

flammation, ulceration, sloughing, and pei'foration of its coats.

These are sometimes cherry-stones, orange-pips, seeds, bristles,

&c., but as a rule the irritant is a concretion the size of a pea or

plum-stone, yellow or grayish in colour, which consists of di'y

fsecal matter, mixed with mucus, and hardened by the deposit of

lime salts. Sometimes, however, no such body can be found, and

apparently the ulceration is due to some other cause : it may,

indeed, be a tubercular ulcer. In any case, the inflammation of

the appendix ca;ci has important consequences. Firstly, it may
perforate at once into the peritoneum, and cause a fatal

peritonitis within a few days. Secondly, it may, before per-

foration, cause adhesions between the appendix and adjacent

parts ; inflammation spreads to them and to the connective tissue

behind the cfecum, infiltration and swelling follow, and finally

an abscess may form. This abscess points towards the skin,

or it ruptm-es and discharges its contents into the alimentary

canal, or it bursts into the peritoneal cavity. A third ter-

mination, intermediate between this and acute general peritonitis,

is one in Avhich a peritonitis, at first local, gradually extends ynth

the formation of peritoneal abscesses in different parts of the

abdomen, until death takes place in from three to six weeks.

Of the first and third of these results an account is given under
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peritonitis; tlie second, which is commonly known mider the

name of perityphUtis, will be now described.

Symptoms.—The onset is often somewhat rapid, and the

patient is taken with pain in the right iliac fossa, malaise,

nausea, and some febrile reaction. The tongue is furred, the

appetite fails, there is thu-st, and the bowels are consti-

pated; there may be also vomiting. The abdomen may be
somewhat distended, but not generally much ; and there is

tenderness in the right iliac fossa. Here, also, after a time, a

certain amoimt of resistance can be felt, which soon becomes
a definite tumour, situate above Poupart's ligament, extending

from the anterior superior spinous process of the ilium to the

pubes, and internally half or two-thirds of the distance from
Poupart's ligament to the umbilicus. It is often quite dull to

percussion, sometimes of a modified tympanitic note ; the rest

of the abdomen is supple and resonant. The temperati;re may
rise to 103° or 104°, the pulse to 100 or 120. The pain may
be u'regular or paroxysmal, and often shoots down the right

leg.

In its further progi'ess the tumom' subsides, gi'adually becom-
ing less definite and smaller, so that it disappeai's in from ten
to twenty days from the time it was discovered, while the fever
and other unfavom'able signs diminish. On the other hand, the
swelhng may suppurate, with still further enlargement, increas-
ing pain, discomfort, and illness, oscillating temperature with or
without rigors, profuse sweating, and all the other indications of
septic absorption. Fluctuation is then generally felt, and occa-
sionally the tumom' becomes resonant on percussion, from decom-
position and formation of gas in the interior. Spontaneous recovery
may even now take place by rupture of the sac into the alimentary
canal, when the pain and cUscomfort are quickly relieved, and a
quantity of pus may be noticed to pass by the rectum. Generally,
however, the abscess has to l)e opened by the surgeon ; and the
convalescence may be slow, as often the sinus is a deep one, and
there is much surromiding infiltration. Ruptm-e may take place
into the peritoneal cavity, or into the vagina.
Diagnosis.—The majority of these cases are at once recogniz-

able from the local symptoms with nausea or vomiting, constipa-
tion and fever. The leg is not drawn up as in psoas abscess. A
very protracted case of perityphlitis with much infiltration, in a
middle-aged person, may give rise to suspicions of mahgnant
chsease; but caecal disease is very much more fi'equent in younger
people.

Treatment.—The chief object should be to give complete rest to
the intestine, so that the inflammation may be confined within the
limits it has already reached, and no risk may be run of an extra-
vasation of intestinal contents into the general peritoneal cavity.
Especially, purgatives should be avoided, and opium should be
given freely—for instance, 1 grain in pill, or 16 mmims of the

36
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tincture every four hours. The diet should consist mainly of
milk in small tiuantitios, and nausea or vomitin<? may l)c allayed by
sucking ice. Locally, linseed-meal poultices, or hot fomentations,
should be applied constantly. If fluctuation is felt, exploration,
with a view to inpision and drainage, may be desirable long before
the skin is involved.

DIARRHtEA.
By diarrhoea we mean the passage of motions more often, and of
looser consistence, than is normal. Much that can be said of
diarrhoea has been described under the head of Enteritis, of which
diarrhoea is a frequent symptom

; but as this disorder is set
up either by excessive peristaltic action, or by increase of the
intestinal secretions, as well as by a morbid condition of the
mucous membrane, it may arise in many other ways besides
enteritis ; and it is not always easy to say whether a catarrh of
the bowel has any share in its production or not.

Causation.—A purely nervous influence may cause diarrhoea,

as, for instance, fear ; and a chill may produce it, possibly, in the
same way. The more common causes are irritating foods and
liquids, impurities in the drinking water or in the air that we
breathe, causes that have already been mentioned in connexion
with intestinal catarrh. The production of diarrhoea is also

illustrated by the use of purgative and laxative medicines, some
of which act by exciting the muscular fibre, others by stimulating
the intestinal glands, others by actually inflaming the coats of the
bowel. Besides the conchtions described as enteritis, we have
other changes in tlie bowel that are accompanied by diarrhoea.

These are typhoid and tubercular ulcerations, which affect the

lower end of the ileum, and j)erhaps the caecum
;
dysentery already

described, which affects the colon and caecum and sometimes the

lowest part of the ileum ; lardaceous disease, which invades both

small and large intestines in cases of chronic suppm'ation and
chronic syphilis, but most frequently in phthisis, where it is

associated often with tubercular ulceration. Another condition of

the bowel, which is accomiianied with diarrhoea, is lymphosar-

coma, which grows in the walls of the intestine, and there may
attain a thickness of half or three-quarters of an inch, while the

bowel itself, instead of being contracted by the growth, may be

actually enlarged to a cii'cumference of ten or twelve inches. It

is of very rare occurrence.

Diarrhoea also occurs in some general illnesses where it is not

so simply explained, as in septicaemia sometimes ; and occasion-

ally it accompanies the termination of a pneumonia or other

acute fever by crisis. It must not be forgotten that frequent dis-

charge of liquids in small ((uantities does not necessarily show

that the canal of the bowel is quite free : thus intussusception

which partly obstructs the gut is accompanied by the passage of
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mucus and blood : faecal fluid mixed with mucus may pass very
large masses of impacted faeces ; and lastly, even a distinctly con-

tracted intestine jnay alloAV some of the thin li(|uid which collects

above the obstruction to pass through and simulate a diarrhoea.

Varieties.—Diarrhoea has received different names according
to the nature of the matters passed ; thus we have choleraic

diarrhoea, in which the stools are profuse and watery, or like the
rice-water stools of cholera

;
dysenteric diarrhoea, in which mucus

is largely present ; lienteric diarrhoea, or lienteria, the passage of

undigested food; bilious diarrhoea, where the discharges are
deeply stained of brown or greenish-brown colour, which is due,
not so much to any increase in the quantity of bile secreted, as to

the fact that the contents of the duodenum and jejunum stained
with bile, have been hurried through the alimentary canal, with-
out giving time for the natural reabsoi*j)tion of the bile pig-
ment. Colliquative diarrhoea is a term applied to the profuse,
exhausting, and intractable discharges, which occur in the last

stages of phthisis.

Treatment.— This must depend upon the cause, or the
associated condition. The treatment of cases resulting from
enteritis has been already described, and the same principles
may be foUoAved in most acute cases. A critical diarrhoea may
generally be left to itself, and some caution must be exercised in
checking those which result from the congestive catarrh of
heart and lung disease, or take place in Bright's disease. The
diarrhoea of enteric fever should be left alone unless excessive,
when starch and opium enemata are usefully employed. But in
chronic and obstinate cases astringents become necessary, and
of these several combinations are in favour. Opium is of the
greatest value in quieting the movements of the intestines, and it

may be combined with the direct astringents ; of these hiema-
toxylum, catechu, compound kino powder, hamamelis tincture,
chalk, either as mistura cretaj or aromatic powder, bismuth,
sulphate of copper, or dilute sulphuric acid are most used. In
some eases with fi-othy or yeasty motions, where fermentation is
obviously proceeding, antiseptics often do good, such as sul-
phurous acid in ^-drachm doses, sahcylic acid, salicylate of bis-
muth, or wood charcoal.

HEMORRHAGE FROM THE BOWEL.
The passage of blood per rectum has ah-eady been noticed as
occurring in enteric fever, in ulcer of the stomach, and in
dysentery; it may, of com-se, happen with any considerable breach
of surface, but simple oozing without obvious rupture may also
lead to considerable haemorrhages. The way in which the blood
is passed may give a clue ?s to the point whence it comes. In
bleeding from gastric or duodenal ulcers the blood is consider-
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ably altered by the secretions, and forms a 1)lack, tarry, serai-
liquid, or treacly mass, the well-known melsena ; in haemorrhage
from typhoid ulcers, the blood is etjually unmixed with iseces,
but brighter red and more fluid than in tlie former case, from
the action of the alkaline contents; the blood in dysentery is

in streaks or small clots mixed up with mucus or pus, or thin
faecal matter, though from time to time small quantities of pure
blood may be passed. Large quantities of blood may be lost from
piles, or from an ulcer of the rectum. Here the bleeding is

generally caused by the act of defaecation, the blood either
streaking one side of the solid faecal mass, or coming more or
less pure in drops or stream after the motion is evacuated. In
scorbutic, purpuric, and haemorrhagic conditions (scurvy, purpura
haemorrhagica, acute yellow atrophy, malignant variola) blood
comes from the rectum more or less mixed with faeces, or pm'e,
according to the part of the intestine yielding it, or the freedom
with which it escapes. The Treatment of haemorrhage is

described with the various diseases" which may cause it.

CONSTIPATION.

The healthy action of the bowels depends on a sufficient supply
of food, the waste of which forms the material for the ffeces ; a
natural secretion of intestinal juices ; and an intestinal muscular
system readily stimulated and strong enough to force on the faeces

from point to point. This action, however, varies in different

indi\'iduals, Avho may still all be healthy. Most persons have an
action of the bowels once a day, but others twice a day, and
some only every other day. In disease this regular action is

readily disturbed. Constipation, or retention of the faeces for

longer periods than is natural, is a marked symptom at the onset

of acute febrile diseases, in many gastric disorders, especially

where vomiting is frequent, and in cerebral and spinal diseases,

where the innervation of the bowel is no doubt influenced ; for

instance, constipation is often present in eases of cerebral tmnour.
But many persons, otherwise in good health, suffer from " habitual

constipation."

Symptoms.—If left to themselves, the bowels only act at

intervals of two, three, four, or more days ; the rectum becomes
loaded with hard round masses of faecal matter (scybala), gene-

rally rather pale, which are welded together into masses. Tlie

desire to go to stool perhaps at first only results in ineffectual

sti'aining efforts ; but finally some scybala are passed, and the

same may be repeated two or three times within a few hours,

till the lower bowel is emptied. After this the bowel is inactive

for another period of several days. ' During the retention the

patient may suffer various inconveniences. Locally, tliere may
be a sense of fulness in the perineum, and the haemorrhoidal
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veins may swell. Sometimes there is pain down the thigh

from pressure of the frecal masses on the nerves in the pelvis

;

moderate distension of the abdomen often occiu's, with perhaps

flatulence and eructations, the tongue is often furred, whitish or

dirty brown, and the breath may be foul. Some patients feel

languid, confused, wanting in vigour or freshness, and have actual

headache (.see footnote p. o56), or even a gi-eat deal of mental

depression. But it must be noted that often the more habitual

the constipation, the less is the general disturbance ; and many
are not conscious of having anything the matter with them,

though their last evacuation was many days before.

It is generally behoved that normally, when the faeces reach

the top of the rectum, they excite a peristalsis by which they

are promptly discharged, without any lengthened stay in the

rectum ; but it is certain that in habitual constipation, either

from loss of sensitiveness or lessened power, the rectum tolerates

the presence of fseces, and becomes enormously dilated to

accommodate them. The scybalous condition of the fseces is

explained by their slow progi'ess along the large intestine, during
which there is time for the absorption of most of the liquid

contained in them; Avhile they are moulded into shape either in

the tube of the colon or in its sacculi. The possibility of scybalous
masses in the rectum allowing some faecal fluid to escape, or

exciting a flow of mucus and thus simulating diarrhoea, must not
be forgotten.

—Habitual constipation is sometimes hereditary;
but it is much more often under the control of the individual,

being induced by sedentary habits, by indulgence in a too dry
diet or in too much animal food, by repressing the desu'e to

defsecate, or ignoring the sensation which precedes it. A false

modesty in large households or in schools leads many young girls

to postpone the call to empty the bowels, and lays the foundation
for a sometimes quite serious trouble. Mechanical causes also
play a part in habitual constipation ; for instance, in women, a
retroflexed uterus or a uterine or ovarian tumour. A gi'owth in
the wall of the lower bowel itself is often a cause of constipation
for some time before it becomes a recognized obstruction.
Treatment.—For many cases of troublesome constipation

much may be done Avithout having recom-se' to drugs. The
patient should make a regular daily visit to the closet, whether
he feels any desire or no at the time

; the diet should be modified
so as to include a sufficiency of vegetables, fruit, fresh or pre-
served, or salad Avith salad oil ; brown bread, whole meal bread,
or oatmeal sometimes supplies the desired stimulus to the bowel.
The diet, also, should be liquid enough ; and with some a daily
evacuation is ensured by taking a tumblerful of cold water before
breakfast. To those of sedentary habits, walking exercise, horse-
riding, or driving, is often of benefit.

But with all this it may be still necessary to have recoiu'se to
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drugs, and a careful selection is necessary. As a inile, very
active or drastic purgatives must be avoided

;
they produce

abundant liquid motions, from the effect of which the intestinal
muscle is completely exhausted, and consequently no further
evacuation takes place for days afterwards. But it has already
been shown that constipation depends on weakness of peristaltic

action, and hence over-stimulation and exhaustion are especially
to be avoided. From this point of view much advantage is gained
by combining with the ordinary laxatives those drugs which have
a tonic effect upon the muscle. Such is especially nux vomica

;

and iron acts in a similar way.
The remedies more commonly employed are the saline mineral

waters, as, Friedrichshall, Piillna, Hunyadi Janos (containing
the sulphates of magnesia and soda), and Carlsbad (mainly sul-

phate of soda) ; the patient may take from a wineglass!ul to half a
tumblerful before breakfast. Carlsbad salts, extracted from the
water of the different springs, of which the Sprudel seems the most
efficient, may also be given—a teaspoonful is dissolved in half a
tumblerful of hot water, and drunk before breakfast. Another
laxative that has been largely used of late, is the cascara sagrada

;

it is perhaps less likely than some other vegetable laxatives to

exhaust the bowel ; it may be given every night in doses of 30 or

40 minims of the liquid extract, combined with syrup of ginger. A
useful combination is that of extract of aloes Avith extract of nux
vomica, one grain or a grain and a half of the former \\ath a

quarter or half a grain of the latter, given in the morning before

breakfast : sometimes extract of belladonna, one-sixth or a

quarter of a grain, may be also added.

Dr. Fagge speaks highly of a method suggested by Dr. Kent
Spender ; and I can confirm this recommendation. He orders

pills containing a gi-ain of sulphate of iron with one or one and a

half grain of extract of aloes, or of compound rhubarb pill. One
of these is given three times in the day after meals ; but active

pm-gation must be avoided, and dii-ectly this seems likely to be

produced, the three pills must be reduced to two, and if necessary

to one, each day, and, indeed, it is stated that this result generally

follows
;
whereas, at first three pills daily were required to keep

the bowels regular, after a time two suffice, later on one only, and

ultimately the bmvels act without any assistance whatever. Nux
vomica and belladonna may be also combined with aloes and iron.

Galvanism, massage, and kneading of the abdomen are means,

which may be resorted to in exceptional cases. Repeated enemata

of cold water are sometimes advised, but they are apt to do harm

by distending the bowel unduly: for an occasional evacuation,

the injection into the rectum of a drachm of glycerine is often

useful.
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INTESTINAL OBSTRUCTION.

The intestine may be obstructed in several ways, which may be

first briefly enumerated :

—

1. Foreign bodies, large gall-stones, or collections of faecal

matter in its interior.

2. Intussusception or invagination.

3. Volvulus.

4. Changes in the intestinal Avails, such as strictures caused

by healed ulcers, or by malignant growths.

5. Strangulation by bands or througli apertures.

6. Diminution of the calibre due to traction on the intestine, or

to compression from outside in various ways.

Pathology.

—

Foreign Bodies.—Among the foreign bodies found
obstructing the bowel are fruit stones, pebbles, coins, bullets,

pins, needles, hooks, and false teeth. Sometimes large masses are

formed of vegetable fibre, wool, or husks of oats, matted together.

It is especially in lunatics that foreign bodies of this kind are

foimd. Occasionally a large gall-stone is the cause of a fatal

obstruction ; or it passes per anum after more or less difiiculty.

Such gall-stones may be two or three inches in length by three or

four in circumference; they are formed in the gall-bladder, and
reach the bowel, not through the bile-duct but by ulceration
tln'ough the walls of the gall-bladder and the duodenum. They
commonly obstruct the small intestine, especially the lower part
of the ileum or the duodenum. Ftecal masses may accumulate in

the same way as has been described under Constipation, and form
an insuperable obstacle, in the rectum, sigmoid, or colon. They
are more common in women than in men, and are mostly met
with in adults. Masses of magnesia salts, after the extreme use
of carbonate of magnesia, have been known to form in the bowel
and give rise to obstruction.

Intiissusception,—This presents special features which make it

desirable to consider it separately. {See p. 57o.)

Volvulus.—By this term is meant the twisting of a loop of bowel
upon its longitudinal axis, so that two portions at the ends of the
loop cross and strangulate each other. It is most common in the
sigmoid flexure, which may form a loop sufficiently fi-ee, from
the length of its meso-colon, for the purpose. More rarely it

happens that the cjBcura is twisted on its vertical axis to cause
obstruction, or bent up in front of itself : and occasionally the
small intestine forms a volvulus of the same kind as that described
in the sigmoid.
Another form of volvulus is seen, in which two loops help

to strangulate one another
;
so, for instance, the sigmoid flexure

may be doubled round a loop of the ileum, or two loops of the ileum
round one another. Volvulus occurs in males more often than
in females, and, as a rule, between the ages of forty and sixty.
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Strictures—These occur both in the small and large intestine •

they arise either from contraction of cicatrices of ulcers, or from
new growths in the intestinal walls. Of the dilferent forms of
ulceration, it appears that dysenteric and catarrhal ulcers most
frequently give rise to stenosis, and that typhoid rarely, if ever,
does so. Mr. Treves says that he has not been able to find more
than one undoubted case following typhoid ulceration, and he
also points out that in many cases of stricture there is no
evidence as to what form of ulceration has preceded it. Simple
strictm-es are generally single. Occasionally, they follow the
reduction of a strangulated hernia, or injm'ies to the abdomen.
The new growths causing strictm-e are, as a rule, of malignant
nature, and usually cylindrical epitheliomata. In the majority of
cases it is a primary growth, but occasionally it is secondary or
extends from adjacent parts. The form it commonly assumes is

that of a band or ring round the bowel, by which the internal
circumference is considerably reduced, even to the size of a cedar
pencil, but rarely completely obliterated. The longitudinal extent
of the growth is often not more than one or two inches; the
inner surface is frequently ulcerated. Simple tumom-s such as
adenomata andfibromata are only occasionally the cause of intes-
tinal obstruction.

Strictm-es, whether simple or malignant, are more common
in the large than in the small intestine ; this is especially
true of malignant disease. And in the large intestine itself

the sigmoid flexure is most often the seat of strictm-e ; the de-
scending colon comes next in frequency, and the hepatic flexure
is somewhat more often attacked than the splenic flexure. In
nearly 70 per cent, it is the sigmoid or descending colon. Females
are somewhat more often affected than males : the patients are
generally middle-aged, malignant cases being usually about forty,

and cases of simple stricture somewhat younger. Strictures are

essentially of slow development, and the gradually increasing
obstruction influences the condition of the bowel above. This
becomes distended by the accumulation of faeces, and hyper-
trophied in its efforts to force its contents past the stricture.

Fajcal matter naturally accumulates, but is from time to time
passed through, sometimes after symptoms of almost fatal inten-

sity
;
occasionally, however, foreign bodies, such as fruit-stones,

of larger diameter than the aperture, may collect above it.

Increasing distension and pressure from within may ultimately

lead to ulceration, gangi-ene, and perforation of the gut above
the stricture. It is important to recognize that, in strictures of

the sigmoid or descending colon, fajcal matter often accumulates
in the caecum.

Strangulation by Bands and through Apertures.—This class of cases

is precisely analogous to ordinary cases of hernia, and they are

often described as internal strangulation and internal hernia : a

loop of intestine, commonly the ileum, slips through an aperture.



INTESTINAL OBSTBUCTION. 669

and is strangulated by the margin of the aperture grasping its

neck. Such apertures may be sHts in the omentum or mesentery,

but are more often formed by a band of adhesion stretching from

one part of the abdomen to another, under which the loop of gut

passes, or by the same band forming more or less complicated

loops in which the gut is involved. Bands of this kind arise from

a former peritonitis, probably local in extent, and often in con-

nexion with pelvic viscera or the csecal appendix. Such bands
are often solitary, though they may be accompanied by other

adhesions not forming bands. The pedicle of an ovarian tumour
may strangulate the bowel.
A frequent cause of this form of obstruction is the congenital

abnormality known as Meckel's diverticulum. This forms a finger-

like projection from the unattached side of the ileum, from two
to four inches in length, and half to three-quarters of an inch in

diameter. It has the same serous, muscular, and mucous coats as

the ileum, and is a remnant of the omphalo-mesenteric duct, by
wliich the primitive ahmentary canal communicates with the
yelk sac. It arises from the ileum, at a point eighteen to twenty-
four inches from the caecum; its bhnd termination is generally
free, but may be attached by a fibrous band to the anterior

abdominal wall at the umbilicus, or to the mesentery, or to

the peritoneal surface at some other point. A ring is thus
formed, through which a loop of gut may slip, and then become
strangulated.

"When once the loop has slipped through, strangulation is

favoured by everything which increases the contents of the loop,
such as more air or intestinal liquid ; and not unfrequently the
loop itself becomes twisted like a volvulus.

Strangulation by bands and apertures is more frequent in
males than in females, and occurs at all ages, but in greatest
number between the ages of twenty and forty. Among cases
occun-ing in early life, strangulation by Meckel's diverticulum is

the most common.
In many instances some history of previous peritoneal trouble

may be obtained.
Comj)ression and Traction.—The last class of cases is called "con-

tractions" by Dr. Fagge, " compression and traction " by Dr. Bris-
towe, and " anomalous forms of obstruction due to isolated bands
and to adhesions " by Mr. Ti-eves. Tlie last writer distinguishes
them as strangulation over a band ; acute kinking due to traction
upon an isolated band, or an adherent diverticulum

; adhesions
retaining the bowel in a bent position ; adhesions compressing
the gut; matting together of several coils; changes effected in the
intestinal coils due to simple traction ; and narrowmg of the bowel
from shrinking of the mesentery after inflammation. The cases
are comparatively rare; they concern the large intestine and
small intestine with about equal frequency

; and they are likely
to be preceded by a history of peritonitis.
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Effects of Obstruetion upon the Bowel.—In a fatal case
of acute obstruction of the intestine, tlie bcjwel above the seat of
obstruction is found enoi-raously distended, while that below is
collapsed and empty. The distension begins immediately above
the constriction, and affects the bowel for a greater or less
distance, according to the severity or duration of the obstruction.
Thus, in obstruction at the sigmoid, the whole colon and much
of the small intestine are affected ; in obstruction of the ileum,
the small intestine is distended and the colon collapsed. In the
upper distended portion is a quantity of faecal matter, light
brown or yellowish-bro-\ra in colour, and of uniform thick liquid
consistence; and this is the same, whether the obstruction
is in the small or large intestine ; there is never sufficient
absorption by the intestinal vessels to form the harder and drier
faeces of health. In chi-onic cases the distended bowel becomes
gradually hypertrophied from its efforts to overcome the ob-
struction. If this is uureUeved, ulceration, sloughing and rup-
ture, or perforation takes place, with peritonitis as a result. In
acute strangulation, sloughing may occur at the seat of constric-
tion, from the direct interference with the circulation

; in the
chronic obstruction of strictm-es the bowel yields in the distended
portion above. Where large faecal accumulations are the cause
of obstruction, the scybalous masses irritate the mucous mem-
brane, and set up catarrh and ulceration, forming so-called
stercoral ulcers.

General Symptoms of Obstruction.—The symptoms of
intestinal obstruction are vomiting, constipation, pain and dis-

tension of the abdomen. The special feature of the vomiting
is its stercoraceous or faecal character. At first the contents
of the stomach are discharged, and subsequently bilious matter;
but comparatively early in acute cases, and with the final

obstruction in chronic cases, the vomited matter consists of

light or dark brown thick liquid, with a distinct or even
powerful fajcal odour. This was at one time explained by suppos-
ing that the obstruction set up an antiperistalsis, i.e., a peristaltic

movement in the wall of the bowel in an upward direction,

contrary to that of health
; but it is now commonly allowed

that the ordinary downward peristalsis is sufficient to cause
the occurrence of faecal vomiting, the liquid next to the intes-

tinal wall being moved downwards, while a central current is

established in a reverse direction—that is, towards the stomach.
The pain of obstruction is variable. In acute cases it is very

severe, generally paroxysmal at first, and not becoming con-

tinuous, as pointed out by Mr. Treves, until the obstruction is

complete. Its situation is sometimes determined by the position

of the lesion in the abdomen, but often it is referred to the

umbilical region, though the strangulation may be in (juite

another part of the abdomen. The pain in chronic obstruction

may be very slight, but aggravated when obstruction increases to
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a marked degree. Tenderness is not generally present until

peritonitis sets in.

Constipation is an important feature in obstruction, though

not in itself conclusive, as it is present in other conditions.

It is often absolute from the time of obstruction—not only is

there no motion, but also no flatus whatever. Occasionally,

however, the lower bowel may contain fjeces at the time the

obstruction occurs, and these may be discharged, or removed by
an enema.
But a more complete description must be given of the

symptoms and course of intestinal obstruction ; and wc must
distinguish between acute cases, of which the strangulation by
a band is the most typical example, and chronic cases, of which
malignant stricture of the sigmoid is the best instance.

Symptoms of Acute Obstruction.—In a case of strangula-

tion by a band, the patient is seized with intense pain in the
abdomen, generally in the neighbourhood of the umbilicus : he
may be walking about, or having a meal, or he may be awakened
from sleep. Sometimes the attack is attributed to a strain, or

to some unaccustomed or indigestible food taken some hours
previously ; but it is often impossible to prove the connexion.
The patient then vomits, either directly or within a short time,
the vomited matter being the contents of the stomach. The i)aiQ

is almost continuous, and vomiting is excited by every attempt to

take food. The abdomen generally becomes tense, but the actual
distension varies with the position of the obstruction : if this is

in the upper part of the small intestine, the abdomen may be
flat, or distended only at the upper part, above the umbilicus

;

if the lower part of the ileum is strangulated, the abdomen
is uniformly enlarged. Neither fjeces nor flatus are passed ^^e?-

anum; and the vomiting, at first gastric, then bilious, becomes
ultimately stercoraceous.
The effect upon the patient is very grave. Collapse soon sets

in : the face is drawn, the eyes are dark and sunken, the pulse
small and (juick, the temperature normal or subnormal, and much
flesh may be lost in a fcAV days. The tongue is dry, and there
is constant thirst. The urine is scanty and high-coloured; its

quantity tends to be less, the higher the seat of the obstruction

—

a fact which is to be attributed to the generally more constant
vomiting, so that but little fluid is absorbed into the system. K
the condition is imrelieved, death supervenes, either" from ex-
haustion, or from the occiu-rence of peritonitis, of which a general
diffused tenderness may be the chief indication. The duration
of the case is from four to six days.
The forms of intestinal obstruction which commonly cause acute

obstruction, besides strangulation by bands and apertures, are
intussusception, volvulus, impaction by gall-stone, and some forms
of acute kinking by adhesions. Some differences may be noted.
In volvulus of the colon the onset is sudden, and there is severe
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pain, though not generally so severe as in strangulation by
bands, and it is at first less continuous. The intestines become
extremely distended very early, and local tenderness over the
distended coil, as well as rigidity of the abdominal wall, are
noticeable. Tenesmus occurs in a small number of cases.
Strangulation over a band and acute kinking produce acute
symptoms like those above described, but the pain is generally
less continuous, the case is less rapid, and the symirtoms more
variable in intensity. In cases of complete obstruction by gall-
stones the onset is usually sudden, the pain severe and continuous
with exacerbations. Vomiting appears early, is abundant, and
becomes stercoraceous. Other foreign bodies are less often the
cause' of acute obstruction.

Symptoms of Chronic Obstruction.—In chronic obstruction,
such as is due to malignant disease of the sigmoid ilexure or of the
descending colon, the symptoms are at first only indicative of a
moderate interference -with the passage of faeces ; there is some
local pain, and occasional vomiting, not particiilarly related to

the ingestion of food. Constipation occurs irregularly, but can be
overcome by aperients. From time to time the constipation
is very troublesome, vomiting is more frequent, yet not sterco-

raceous, the abdomen becomes greatly distended, and the hyper-
trophied coils become visible in jjeristaltic movements on the
surface of the abdomen. When the distension mainly affects the
colon, as in the case of sigmoid cancer, the transverse colon

bends downwards in the middle and forms two enormous vertical

coils. '^Vl^en, in other cases, the small intestme is chiefly dis-

tended, and the colon is collapsed, the coils commonly lie trans-

versely across the abdomen. With the peristaltic movement
can be heard gurgling sounds, or borborygmi.
After a week or ten days of such symptoms, some fluid motions

may pass, and then quickly several large evacuations of liquid

faeces, by which the abdomen is rapidly reduced to its normal
capacity, and all the symptoms are relieved. Finally, however, in

some such attack the constipation becomes complete, nothing

is passed per anum, vomiting is more frequent and becomes
stercoraceous, the abdomen is enormously distended, with visible

mo-\ang coils, there is severe pain of griping character, and after

some days, it may be as many as ten or twelve, death takes

place from exhaustion, or from ruptm-e of the bowel and peri-

tonitis. If the case is seen early, a tumour can be sometimes

detected in the left iliac fossa, but its recognition may be quite

impossible when the abdomen has become much distended. The
patient may also present the loss of colour and emaciation so

common in malignant cases. •

The chronic cases that produce somewhat similar symptoms,

are other forms of strictm-e of the large intestine, strictures and

growths of the small intestine, most forms of compression,

traction, and matting of the gut by adhesion, compression of
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the gut by tumours outside it, some cases of impaction of a

foreign body, and faecal accumulations.

Sufferers from faecal accumulations have generally had previous

attacks of constipation, which liave only been relieved by strong

aperients ; and at length even these are useless. The patient then

has indigestion and flatulence ; the abdomen swells, it may be to

an enormous extent, and causes dyspnoea by its pressure on the

diaphragm, while the mass of fa3ces may press upon the lumbar
or sacral plexus, or the abdominal or pelvic veins. Sometimes
the faeces excite catarrh of the bowel, and a little thin fluid

escapes, which may be mistaken for a genuine relief. . Nausea,
eructations, and vomiting follow, and the distension of the coils

may be so great as to be visible on the sxu'face. Occasionally the
vomiting becomes stercoraceous, and death takes place from
exhaustion. In many cases a tumour due to the accumulated
faeces can be felt : this is especially the case when the obstruc-
tion is in the large intestine, when the mass often occupies the
caecum and the ascending colon. The tumour is hard, imeven,
rovmded or elongated in shape, and generally painless. Some-
times it is not hard, but rather doughy in consistence. The
duration of these cases may be several months.
Position of the Stricture.—The differences to be noted

between strictm'es of the small intestine and those of the large
are, that in the former vomiting occurs earlier, and is more
determined by the ingestion of food; in the latter distension
is greater, the proximity of the stricture or growth to the anus
may lead to alterations in the shape of the motions, which
may be ribbon-shaped, and tenesmus is frequently present. The
stools, moreover, often contain blood. If the abdomen is
distended, the prominence is greatest in the middle line in
obstruction of the small intestine or of the ascending colon

;

but more general if the sigmoid or the descending colon is the
seat of cUsease.

Diagnosis of Obstruction.—The chief points of distinction
between the different varieties of intestinal obstruction have
been already mentioned ; but the diagnosis "svill often be difficult.
The history must be carefully considered; the vomited matter
must, if possible, be seen, as friends will often represent as ffecal,
what is merely gastric or bilious ; and the rectum should be
examined with the finger. In cases affecting the colon the
attempt has often been made to ascertain the site of the obstruc-
tion by passing instruments, or injecting liquids into the bowel.
But both of these methods are untrustworthy

; the flexible tube
will bend on itself long before it reaches the obstruction, and
enemata will either distend the bowel enormously below the
stricture, or possibly pass through the stricture, thus giving
a wrong estimate as to the position of the lesion. Mr. Treves
is more inclined to rely on auscultating the CEecum and colon
during the use of enemata, and so to estimate how far above
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the colon they can be passed. Another very important point is
the diagnosis of intestinal obstruction from acute peritonitis and
some other acute lesions. It is especially the form of perito-
nitis associated with disease of the appendix cicci, that is likely
to be confounded with acute strangulation. The patient is seized
with pain in the abdomen, followed by vomiting and more or
less chstension. Constipation is often present for forty-eight
hours or more, and during this time there may be the gi-eatest
diiSculty in diagnosis. The following may serve as guides :—In
peritonitis there is diffused tenderness and general distension;
the temperature is often elevated ; the vomiting is less severe
than in strangulation, and rarely ftecal. The onset may have
been preceded by symptoms pointing to csecal disease : but other
forms of peritonitis may also give rise to difficulty.

On the other hand, intestinal obstruction has sometimes been
mistaken for other diseases

—

cholera, lead colic, hepatic and renal
colic, arsenical poisoning, and even meyiingitis. In the latter case,
recorded by Dr. Fagge, the abdomen was retracted in obstruction
of the jejunum, and the patient was delirious and sick.

Treatment.—In the general treatment of acute intestinal ob-
struction, we should nourish the patient as far as possible without
overloading the stomach, and this may best be done by nutrient
enemata; and we should strictly avoid giving purgatives, for,

except in one or two special cases, they can only aggravate the
case by exciting the peristalsis of the intestines to fruitless efforts,

whereby the congestion and strangulation of the bowel may be
actually increased, pain and vomiting rendered more severe,

and the condition altogether aggravated. Much relief may be
given by means of opium, either in the form of the powder in-

ternally, or by means of subcutaneous injection. It must be
remembered, however, that this treatment, while relieving the
pain and checking sickness, removes two important symptoms,
and may lull to a false security while the fatal mischief is pro-

gressing. The dose commonly used is from half to one grain of

opium every four hours, combined with one-sixth to one-quarter

of a grain of extract of belladonna. Locally, relief may be
furthered by the application of turpentine stupes ; or of flannels

Avi'ung out of hot water, and sprinkled with tincture of belladonna,

or opium ; or of hot linseed-meal poultices. But it is obvious that

in many cases there can be little hope except from manipulative

interference—for instance, in strangulation by bands, or through
apertures—and it is essential that where the operation has to

be done, it should be imdertaken as soon as possible after the

earliest symptom, precisely as is done in an ordinary strangulated

hernia ; not that the case is, as a rule, so simple as that of the

latter, either in its pathological anatomy, in its diagnosis, or in

the steps of the operation. It is especially the uncertainty of the

diagnosis that has led so often to a delay that has been fatal to

the operation ; but even when the surgeon has been called in time,
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the search fov the obstructed gut, the division of a band, or the

resection of a portion of bowel, presents no light difficulties. The
operation required Avill vary with tlie presumed nature of the

case. For internal strangulations, which form a large proportion

of acute cases, a laparotomy must be performed, and an attempt

made to reduce the loop, by division of the band or otherwise.

For volvulus of the sigmoid, Mr. Treves recommends tapping the

distended coil through the abdominal parietes; and if that fails

to give relief, he Avould perform colotomy in the left lumbar
region. For an obstruction by gall-stone, he recommends an ex-

ploratory operation, and the extraction of tlie foreign body from
the bowel. Looking to the uncertainty of early diagnosis, and
the difficulty of operating, Mr. Hutchinson advocates abdominal
taxis under anjesthetics, in preference to laparotomy. The abdo-
men is thoroughly kneaded, and, if necessary, the patient is held
Avith his head downwards, and shaken. Mr. Hutchinson urges
that even in the case of bands, the bowel may not be very tightly

held, and may again be displaced by these means.
In chronic obstruction, which is chiefly the result of strictures

and groAvths, whether in the small or large intestine, the diet

must be carefully selected, with the object of ensuring regular
digestion, and the easy passage of the intestinal contents through
the constriction. Enemata, and occasionally laxatives, may be
used to maintain a periodical evacuation. If an obstinate con-
stipation ensues, and especially if great distension and sickness
occur, the treatment must be assimilated to that of an acute
obstruction. Opium may be given, with or without belladonna,
Avhile food must be given in only small cjuantities, or per rectum,
when relief may be shortly obtained. Ultimately, in these cases
also, the question of operation may have to be entertained.
For stricture of the colon a colotomy should be done in the

right or left loin, according to the position of the obstruction ; in
some cases the removal of the diseased portion of bowel (colec-
tomy) may be desirable. For the small intestine, laparotomy
will be probably required, and the bowel must be dealt with in
various ways. For faecal accumulations, large and frequently
repeated enemata generally suffice, but the case requires to be
long under treatment by careful diet, exercise, electrical treat-
ment, or massage, to restore the bowel to its former power.

Intussusception.

If one segment, say a few inches, of the intestine slips into the
portion immediately adjacent, it forms an intussusception, or
invagination. It will be at once seen that this must present
from without inwards to the centre of the bowel, three layers of
bowel-wall, of which the innermost may be called the entering
layer

;
the outermost, the receiving layer ; and the portion joining

these two, the middle layer. The process of intussusception may
continue, so that more and more bowel is involved, and this usually
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takes place by the entering and middle layer moving in uniformly
together, and, as it were, dragging in the outer layer after them.
In this way, as more of the entering layer disappears into tlie

intussusception, the middle layer increases at the expense of the
outer layer. The inner bend, between the entering and middle
layers, remains always the same, the most advanced portion
of the intussusception ; the outer bend, between the middle and
outer layers, is constantly sliifting. It is clear that any portion of
bowel might slip into a segment above, forming an ascending
intussusception ; or into the bowel below, forming a descending
intussusception. It is with the latter that we practically always
have to do.

Intussusceptions occur at any part of the intestinal canal, and
have received names accordingly: thus, those of the small
intestine are called enteric, those of the large intestine colic

or rectal. But at the point of jimction of the ileum and the colon
two varieties occm-—(1) the ileo-csecal, in which the ileum and
caecum pass into the ascending colon, the ileo-caecal valve form-
ing the lowest point, the ileum the entering layer, and the cajcum
the lowest part of the middle layer

; (2) the ileo-colic, in which
the lowest part of the ileum is inverted through the ileo-caecal

valve. Of the different forms of intussusception the ileo-colic is

the rarest, the ileo-caecal the most common, forming neai'ly half of

all cases.

Very important changes, dependent on the anatomical relations

of the intestines, ensue upon an intussusception. The intus.sus-

ception, if at all extensive, forms a thick cylindrical swelling,

partly from containing three layers of bowel all round instead

of one, partly on account of congestion and oedema to be pre-

sently explained. Fi'om tlie mesenteric connexions of the bowel
this cylinder has a curved shape, since the vessels which supply
the inner and middle layers are of the same length as those

supplying the receiving layer, and yet have to reach not only

the border of the intussusception, but to go into its interior

between the inner and middle layers, so that they di'ag upon the

upper end of that part of the bowel. As the intussusception

increases, it moves farther along the gut, and the internal

cyluader of an ileo-caecal intussusception may even reacli the

rectum, and project from the anus. At the same time the tumom-
becomes larger. The disposition of the vessels just described

leads to their compression and strangulation, and consequently

to congestion and oedema of the walls of the intussusception;

and even to haemorrhage from the mucous sm-face, and the dis-

charge of blood per rectum, a condition of the greatest value in

diagnosis. If the case is not quickly fatal, inflammatory changes

ensue in the layers of the bowel, binding them together, and

interfering both with the further progress and with the reduction

of the intussusception
;
and, lastly, from the strangulation of the

blood-supply to the entering and middle layers, these may become
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gangrenous, slough off, and be dischai'ged rectum. If this

has been preceded by the secure adhesive union of the entering

layer to the angle between the outer and middle layers, the canal

of the bowel is practically restored, and an actual cure may be
the result ; but if the union is imperfect, the detachment of the

inner cylinder may be followed by a fatal perforation.

Etiology.—The cause of intussusception is obscure in the
majority of cases. Sometimes it has arisen after strains or direct

injuries, or after unsuitable ingesta, or in connexion with
diarrhoea. Intestinal polypi and cancerous tumours have some-
times seemed to favour its occurrence. It may happen at all

ages, but is much more freciiient in children ; and it affects

males more often than females in early life, though the differ-

ence between the sexes is not so great in adults. Little that is

definite can be said as to the immediate mechanism of intussus-
ception, excejit that it is due to an irregular peristaltic action.

Symptoms.—The onset of an acute intussusception is not
unlike that of sti-angulation by bands—that is, the patient is

rather suddenly seized with pain, which is more or less con-
stant, though aggravated from time to time, and griping in
character. Nausea and vomiting also occur, but constipation is

not generally present at first ; on the other hand, the bowels are
usually moved, and either thin f£eces or (what is e.specially

characteristic of intussusception) blood with mucus is passed.
Indeed, blood is passed per rectum in four-fifths of the acute
cases: and often a certain amount of tenesmus is present. The
abdomen is not always much swollen, and an examination reveals
generally another characteristic feature, the presence of the
tumour which results from the intussusception. Its position is

of course related to the site of the lesion ; in the more ordinary
ileo-c£ecal form it is at first situate in the right flank, but as the
intussusception increases it is felt in the upper part of the abdon
men, and is generally oval, cylindrical, or sausage-shaped, lying
transversely across the abdomen above the umbilicus. Subse-
quently it passes into the splenic region, the left flank, ancl
left iliac fossa, and ultimately can be felt by the finger in the
rectum, or actually projects from the anus. Sometimes there is
complete constipation, much distension, and faiculent vomiting

;

at others collapse sets in rapidly, and death takes place in
twenty-four hours, or from two to five or six days. Death is
especially rapid in quite young infants.
But the symptoms are not always so acute

;
indeed, an intus-

susception may exist for weeks or even months. In these more,
chronic cases the extent of bowel involved is generally less
and the canal is not completely obstructed. The bowels may
thus be opened, though the blood is passed at the same timem about half the cases. The patient suffers from paroxysmal
gnpmg pains, not necessarily of great severity. The abdomen
is flaccid, and the characteristic tumour may be felt, varying in

"^37
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consistence, hardening simultaneously with the gi-iping pains

;

soon becoming soft, and even imperceptible when they subside!
The terminations of the subacute and the chronic cases are

various
;
they may ultimately lead to death by exhaustion, or to

complete obstruction with vomiting, constipation, abdominal dis-
tension, and visible coils

;
or they may set up a local peritonitis,

followed by abscess-formation, or a more general peritonitis

;

or the intussuscepted portion may separate by slougliing, and
so the intestinal canal may be re-established.

Diagnosis.—Spasmodic pain, vomiting, the passage of blood
per rectum, and the presence of an elongated tumour which varies
in consistence from moment to moment, and lies in the course of

the colon, or occupies the rectum, are the chief features of intus-

susception. Enteritis and dysenteric diarrhoea in children may
resemble it, but there is no tumour.
Treatment.—An acute intussusception should, as soon as pos-

sible, be met by an effort at reduction. This can, fortunately, be
done in may instances by the comparatively sunple expedient of

injecting air, water, or oil into the rectum and colon, so as to

force the intussusception backwards, and thus unfold or reduce it.

A suitable rectum tube may be attached to an ordinary small

bellows ; after chloroform has been administered, it is passed into

the rectum, and the buttocks are closed firmly upon it. The
bellows are then worked, and the progress of the air up the bowel
is watched by the hand placed on the abdomen, and the tumour
formed by the intussusception may be felt moving towards the

right side of the abdomen, and ultimately disappearing. Too
much force may rupture the coats of the bowel, and for this

reason air seems to me preferable to any liquid, since it is less

persistent, and yet can be renewed to any extent required. Mx.

Lund's inflator may be used instead of the bellows. After the

reduction, small doses of opium may be administered, with careful

dieting for a few days. If inflation is unsuccessful, laparotomy

should be performed, and the intussusception reduced, or, faihng

that, resected.

In chronic forms, the diet must be carefully regulated, and

opium may be given to relieve jiaua, spasm, and sickness. Here,

also, inflation may be attempted, but in consequence of secondary

clianges it may be unsuccessful ; and then the severer operation

will be required.

Mr. Treves warns us against Avaiting, with the hope that an

intussusception may be cured spontaneously by sloughmg of its

inner cylinder, since, even of those cases in which it occurs, 40 per

cent, die of the results ; and separation by gangrene is itself very

infrequent in infants and children.
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INTESTINAL WORM.S.

The following are the worms more commonly met -svith in the

human alimentary canal :

—

( Taenia solium.

Cestoidea, or tapeworms \ Taenia mediocanellata.

Trichina spiralis also developes in the alimentary canal, but its

symptoms mainly result from its infesting the voluntary muscles.

It is essential to say something of the life history of each of

these worms before deaUng with the symptoms which it produces,

and the means to be employed for its expulsion.

Anatomy.—The Taenia solium is a flat, ribbon-shaped worm,very
narrow at one end, broader at the other, several feet in length, and
divided into a number of small segments. There is no ahmentary
canal, but two canals extend the whole length of the animal,
constituting the so-called water-vascular system. At the narrow
end is a globular swelling, or head, not larger than a pin's head,
presenting a central prominence, or proboscis, surroimded by a row
of twenty-six booklets; and four suckers are placed at the sides.

Below the head is a narrow portion or neck, where the segments
are quite small and thin, but they gradually get broader and
larger towards the other extremity. As they become larger,
these segments acquire sexual characters, each one bearing male
and female organs, the apertures for which are on one edge of each
segment, alternately on the one side and the other of the tape-
worm. A fully developed Tasnia soUum may contain from 400
to 450 segments, of which the last are the most matm-ed ; but
ova can be already discerned in the 200th segment. A mature
segment, or proglottis, as it is called, measm-es half an inch in
length, by a quarter of an inch in breadth. The uterus is an
elongated cavity running the whole length of the segment, and
giving off from seven to ten branches on each side, which again
branch freely. The ova measure -03 mm., are slightly oval in
shape, and have a thick shell, presenting fine radiating lines under
the microscope. The embryo developes while the ovum is still in
the uterus.

The tapeworm inhabits the small intestine, being attached
firmly to the mucous membrane by its head, while the chain
of segments lies, partly coiled, along the bowel, as far down as
the lower end of the ileum. As the lowest segments become

/ Ascaris lumbricoides.

Nematoda, or round worms

T^NiA Solium.
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mature they are detached, and are passed with the fseces. The
ova may escape dm'iiig this transit, or subsequently by the
decomposition or rupture of the segments, and they thus become
scattered on tlie ground, or on leaves, grass, or elsewhere.
For the further development of the ovum it is essential that

it shall be taken into the stomach of an animal ; and in the case
of the Tajnia solium it is the pig that performs this service,

swallowing the ova with vegetables, or with the refuse and
garbage that it feeds upon. Arrived in the stomach of the pig,
the shell of the ovum is dissolved by the gastric juice, and the
embryo, or proscolex, provided 'svith six hooks, escapes, to bore
its way into the gastric or intestinal vessels, and thus be carried

to the liver, muscles, or other part of the body. In some such
situation the embryo remains, and developes into a little globular

bladder about the size of a pea, with which is connected by a
nai'row segmented neck, a head with hooklets, suckers, and
proboscis, precisely like that of the complete tfenia. The head
and neck, however, are usually retracted or inverted into the

centre of the little cyst. These cysts occur in great numbers in

the muscles of the pig, and the flesh so affected is described as

"measly i)ork"; and they ai'e seen occasionally in man, in the

connective tissue, in the eye, and elsewhere, and have been

Icnown as the cyiticercus cellulosai. In these situations they can

develope no further, and in course of time perish ;
but when the

flesh containing them is eaten by man or a carnivorous animal,

the head and neck are extended from the globular cyst, the

cyst is dissolved in the stomach of the host, the head attaches

itself by its suckers to the alimentary mucous membrane, and

the segments of taenia successively grow upon it until a complete

tapeworm is formed.
Symptoms.—The presence of the worm may cause no symp-

toms at all, and it may only be recognized by the discovery of

segments m the motions. Sometimes disagreeable sensations in

the abdomen are described, or gnawing or colicky pains, u-regu-

larity of the bowels, and deficient or voracious appetite
;
itching

at the nose or at the anus, sahvation, and vomiting also occur.

More remote symptoms are giddiness, fainting, and languor

;

headache, mental disturbance, depression, and even fits, either

hysterical or epileptic in character. These are more likely to

be ao-gravated in persons of hypochondriacal or hysterical ten-

dencies. It is obvious that there is nothing pathognomonic

in these symptoms : they can only give rise, to a suspicion,

which must be confirmed by the appearance of the segments.

These the physician should himself see, smce they might be

simulated by fragments of mucus or half-digested food. This

tEBuia may be distinguished from the others by attention to

the characters above specified. It may be desirable to give a

purgative to bring away segments in some cases.

Treatment.— This should never be undertaken unless the
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presence of a tapeworm is absolutely certain. The method of

treatment is the administration of a drug, which is fatal to the

worm, and the subsequent removal of the worm by a purgative.

In order that the former drug, or anthehuintic, may come into

full contact with the worm it is desirable to have the intestines as

empty as possible. In most cases it is suflficient for the patient

to have nothing after six or seven in the evening, and to take

the anthelmintic before breakfast the next morning. If the

bowels have been previously confined, they may be cleared by a

dose of castor oil the day before the morning dose. In either

case, the anthelmintic should be followed in three or four hours

by a dose of castor oil or compound rhubarb powder. Several

drugs will destroy the tapeworm ; the most commonly used in

England is male fern, of which the liquid extract may be given

in a dose of 1 to H drachm suspended in mucilage, or emulsified

with tincture of senega and water. Other remedies are kousso,

in the form of infusion ; oil of turpentine from ^ to 2 ounces,

which should be followed by a purgative to ensure its not being
absorbed; decoction of pomegi-anate root bark in three or four

doses of 1 or 2 ounces each every half-hour ; and kamala powder
1 to 3 drachms in Avine or water.

The dead worm must be looked for in the motions which
follow this treatment, by mixing them with water, stu-ring, and
pouring oft the upper portions from time to time. The cure
cannot be considered complete unless the head of the worm is

found; for the worm may break at the neck, and if the head
remains attached to the bowel, it will give rise to fresh seg-
ments, and ultimately to a complete tapeworm. In this case, a
period of almost exactly three months elapses before the mature
segments again appear in the faeces ; and as it is obvious that the
head may elude even a very careful search, it is quite as Avell not
to repeat the treatment forthwith, but to wait until the reappear-
ance of segments 'conclusively shows tbat there is still a worm in
the bowel.

T^NiA Mediocanellata.

This is so called, because in addition to the pair of canals
present in the Tsenia solium, it possesses a third, occupying the
middle line. Its head is provided with four suckers, but is
without proboscis or booklets. In length the animal may attain
four yards, the segments number from 400 to 450, but ova are
first seen between the 360th and the 400th. The mature seg-
ments measure three-quarters of an inch in length, by one-third
in width, and the uterus extends the whole length of the segment,
givmg off on each side from twenty-five to thirty lateral branches,
which divide at their extremities. The ova arc only a little larger
than those of Tsenia solium, and have the same shape. The eys-
ticercus is commonly foimd in beef or veal, and not in pork.
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The mature segments frequently find their way out of the anus,
independent of the act of defsecation.

The Symptoms and Treatment are the same as those of the
TjBnia solium.

BOTHMOCEPHALUS LATUS.

This worm is much larger and longer than either of the pre-
ceding, measiu'ing from seventeen to twenty-six feet in length.
The head is elongated, and presents only two long suckers. The
segments are about 3,000 in number

;
they measure in the middle

half an inch broad, and only one-seventh of an inch in length

;

but lower down they become more square in shape. The uterus
is unbranched, but is bent several times upon itself. The ova
measure -07 mm. in length, and have a lid at one end. The
portions of the tapeworm that are detached are often several

feet in length. The life-history is similar to that of the taenia,

but the cysticerci inliabit fish instead of herbivorous animals.

Thus, the ova are developed only in fresh water, and form
embryos, which are provided with six booklets and numerous
cilia; by means of the last they sAvim about freely. They are

then swallowed by iishes, especially by pike and eel-pouts, and
in their muscles and internal organs take on the form of cys-

ticerci. The Bothriocephalus latus is found especially in Switzer-

land and Central Europe.
The Symptoms and Treatment are like those of tlie pre-

ceding. Recently some severe cases of anaemia have been traced

to the presence of this worm.

ASCABIS LUMBRICOIDES.

Anatomy.—In shape and general appearance this resembles

the ordinary garden worm (lumbricus) ; it is pink, cylindrical,

and tapering at each end. The mouth is at one extremity, and is

surrounded by thi-ee tubercles or lips provided with fine teeth

;

and it communicates -with an intestine running the whole length

of the animal. The female is from twelve to sixteen inches

in length, and it has been estimated that the organs of gene-

ration can contam at one time sixty millions of ova. These

measure ^th of an inch in length, by j^^th in breadth. They

have a dirty brownish colour, and are nodulated on the surface

from the presence of an albuminous substance deposited outside

the shell. They are found in the faeces of those troubled with

the worm. There is still much doubt as to the manner in which

the ascaris developes after the formation and escape of the

embryo ; but it seems probable that it requires an alternative

host for its early stages in the same way as the tapeworms.

The male ascaris is about ten inches in length, smaller than the

female, and is seldom met with.

These Svorms inhabit the small intestine, whence they may
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reach the stomach, and be vomited, or be passed per antmi.

They have a curious tendency to insert themselves into aper-

tures, or ring-like bodies, that may have been swallowed, such

as the shanks of buttons
;
they have been found blocking the

common bile-duct, the glottis, or the nasal passages ; and occa-

sionally they occur in abscesses in the groin or other part of the

abdomen, about which it is not always easy to say whether the

inflammation has been set up by the worm or by some other

cause. The number of ascarides which may be present in the

same individual is very variable ; there may be only one, often

there are only two or tlu'ee, but sometimes they are in great

number.
Sjcmptoms.—These are not very different from those set up by

tapeworms. On the other hand, there may be none. Nausea,

foul breath, irregular appetite, itching of the nose, or abdominal
pain may be present. In other cases there may be reflex symp-
toms, such as fits, choreic or convulsive movements, or mental
disturbance. The migrations of the parasite lead to more
serious troubles, such as jaundice, if it obstructs the bile-duct, or

suffocation, if it gets into the larynx ; and occasionally the worms
have formed a convoluted mass large enough to cause intestinal

obstruction.

Diagnosis.—Here, also, the diagnosis depends on the appear-
ance of the worm or the discovery of its ova in the fjeces. If a
worm is discharged through the anus, or by vomiting, it is as well
to treat the case as if others existed. Even when several have
been expelled by treatment there may be others left behind

;

and this may be shown by the detection of the ova in the fffices.

As specimens of the garden worm may be brought to the
physician and passed off as ascarides, it should be remembered
that the earthworm is redder in colour, less tapering at its ex-
tremities, jiro^ided with bristles along the sides to aid its

progression, and that its mouth is a short transverse fissure on the
under surface of tlie rounded head.
Treatment.—The best treatment for the Ascaris lumbricoidee

is the administration internally of santonica (wormseed), or its

active principle, santonin. The latter is tasteless, and can be
taken as a powder mixed with sugar, or simply placed on Ijread
and butter, or suspended in milk. The dose for a child is 2 or 3
grains, for an adult from 4 to 6 gi-ains ; it should be taken on
three or four successive mornings, and followed by a calomel
purge, or a dose of compound rhubarb powder. Santonin some-
times produces inconvenient .symptoms : the vision may be
affected, so that objects appear green, yellow, or blue ; or there
may be tenesmus, or hajmorrhage from the bowels ; and severe
nei-vous .symptoms, convulsions, and collapse have followed large
doses. Tlie urine is always coloured bright yellow, and is then
turned red by the addition of an alkali.
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OXYURIS VEBMrCULAUIS.

The threadworm is very much smaller in size than the preceding
The female is about half an inch long, the male only one-sixth of
an inch. They possess a mouth and complete alimentary canal,
and the uterus of the female dcvelopes an enormous (luantity
of ova, which measure yJ-o^i l^J 4^*^ of an inch. The adult
threadworms occur only in the large intestine, to a great
extent in the rectum, where they are often matted together in
balls

;
but also in the csecum. There is, however, no new genera-

tion developed in situ, but the ova must be first taken into the
stomach of the host, whether it be the same individual or
another

:
and infection probably takes place from man to man,

the ova drying on the clothes or on the skin and haii- about the
anus, and bemg conveyed by the fingers in scratching, or other-
wise. And as the ova must also be present in the faeces of those
affected, they may sometimes, from imperfect sanitary arrange-
ments, get into drinking water, and be carried thereby to other
people. The embryos are then set free in the upper part of the
alimentary canal, and reach their full development in the cjecum,
whence they generally move down into the rectum.
Symptoms.—These are mainly local, and due to the presence

of tlie parasite in the rectum. The chief symptom is heat or
itching at the anus, and this is worse at night, when the patient
gets into bed, or sliortly before this. There may be at the same
time irritability of the bladder, with frequent micturition; or
tenesmus, prolapsus ani, or excessive secretion of mucus ; and in
girls the worms may creep into the vagina, and set up irritation

at the vulva, or vaginal discharge.
Treatment.—The use of purgatives, such as calomel, scam-

mony, and Jalap will, of course, bring away some worms ; but the
object: of treatment should be to kill them i>i situ. So far as the
rectum and lower bowel are concerned, this may be effected by
astringent enemata, such as infusion of quassia, with or without
some solution of perchloride of iron, solution of alum (7 or 10
grains to the ounce), of tannin, of common salt, or of lime. The
rectum should be cleared by a warm-water enema, and 5 or 6

ounces of the astringent should be injected, and kept in for some
time. This should be repeated two or three times a week for

two or three weeks. To desti'oy the worms resident in the
cfBcum it has been recommended to give saline purges frequently,

or large doses of infusion of gentian or quassia internally. The
itching at the anus is relieved by the application of unguentum
hydrargyi-i.

TniCHOCEPHALUS DiSPAB.

This nematode worm measures one and a half to two inches
;

in its anterior two-thirds it is' extreilily fine like a thread or hair.
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but the posterior third is thicker. It inhabits the caecum, but gives

rise to no clinical symptoms. The ova, which may be found in

the fasces, have a long oval shape, and measure 3^0^^ inch in

length by jTs'syth in breadth.

Anchylostomum Duodenale.

This parasite, also known as Sclerostomum duodenale, and
Dockmius, or Strongylus dundennlis, is a small nematode worm,
which attaches itself in great numbers to the mucous membrane
of the duodenum and jejunum. The female is a little more than
half an inch in length, and the male about one-thiixl of an inch.

The animals live by sacking the blood of the intestinal raucous
membrane into their own bodies, which thus acquire a pink colour.

After the dciit^! of l atients affected with this disease the worms
are found in great numbers between the valvula} conniventes,

while the raucous raembrane present minute ecchyraoses, and
blood is found extravasated into the cavity of the bowel.
Those who are affected Avith these parasites suffer from an
increasing anaemia, which is explained l^y the abstraction of blood
from the intestinal vessels. There is a gradually increasing pallor

of the face, lips, conjunctivae and body generally; puflRness of

the face and feet; increasing feebleness and lassitude, with quick,
small pulse, palpitation, dyspnoea, and deranged digestion. The
symptoms may go on for months or years, and iinally be fatal
from exhaustion, or pneumonia. The disease occurs in many parts
of the Avorld, though not in England :' the so-called " Egyptian
chlorosis" is due to this parasite, and the numerous cases of
anaemia, occurring in 1880 among the workers in the St. Gothard
tunnel, which were by some attributed to confinement under-
ground, bad ventilation, &c., have been conclusively shown to
be due to the Anchylostomum duodenale. It has lieen seen also
in Brazil, and in .lamaica. The ova are probably taken into
the stomach with impure drinking water.
The Diagnosis can scarcely be made frora the anaemia alone,

but from its occurrence in epidemic form the parasite inay be
suspected. Confirmation can be obtained by examining the
fasces for ova, wliich are about the sarae size as those of the
Oxyuris vermicularis ; but the latter are more elongated, curved,
provided with an opei-culum, and the erabryo is already formed,
while in the case of the anchylostomum, the yelk is in the earliest
stage of segmentation at the time that the ova are discharged.
Treatment.— Oil of raale fern and santonin have been used

successfully in these cases, but the drugs require to be given in
repeated doses, as the parasites exist in such nurabers. The
anasmia is only slowly recovered from, and calls for the use of
iron and general tonic treatment {see Anaemia).
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Trichina Spibalis.

The disease loiown as trichinosis or trichiniasis, is due to the
nematode worm above named, which is found in enormous
numbers in the voluntary muscles throughout the body, but which
developes for the most part in the intestinal canal. The disease
is rare in England, but is not uncommon in Germany. Tlie
intestinal worms are acquired by eating the flesh of pigs infested
with the muscular trichinae, and within forty-eight hours of its
ingestion sexually mature intestinal trichinai can l^e found. As
usual, the females are more numerous and larger; they nionpiire
from one-twelfth to one-seventh of an inch, wliile the males ai-e

from one-twentieth to one-fourteenth of an inch, and differ iroin
the females in presenting two small processes at the tail. Within
seven days after ingestion, embryos are formed within the ova,
and are discharged from the females already hatched. The
embryos bore their way through the intestine, and may for a time
be found in various parts of the body, but they ultimately reach
the voluntary muscles. Whether this is by means of the lymph-
channels and blood-vessels, or by penetrating the intestinal wall
and the abdominal cavity, and so getting into the connective
tissue, is still uncertain. In the muscles they increase in size, and
possibly move about in the course of the muscular fibres. About
the second week they reach the full size corresponding to this

stage, namely one J^th of an inch, or a little less, and two or three
weeks later they become coiled up and, as a result of the irrita-

tion which they produce, are gradually svuTounded with a cap-
sule. This is oval or rather fusiform with an oval bulging in the
middle, and lies always parallel to the muscular fibres ; it measures
yJgtli inch in length, by j-^^th in breadth. It is at first nucleated
and transparent, but afterwards becomes calcified, especially at its

ends. Calcification in the human subject probably does not take
place under twelve months, and even then does not interfere with
the life of the parasite witliin. Indeed, it may remain in this

condition for years; or it may perish, and be converted into a
structureless mass. The muscles in which the trichinae ai-e

deposited become of a pale reddish-gray colour, their fibres

lose their striation, and become brittle and homofereous, with
numerous minute fissures. With the exception of the heart,

all the striated muscles of the body may be affected, but the

capsules are most abundant in the diaphragm, the intercostal

muscles, the biceps, and the muscles of the larynx, and of the

throat. As long as the worm remains alive in its capsule, it

has the power of developing into a sexually matui-e trichina

on being taken into the stomach of a suitable host.

Symptoms.—These consist mainly of febrile reaction with local

evidences of inflammation of the muscles. In some cases there

are at first gastro-intestinal disturbances, such as epigastric
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pressure, nausea, vomiting, and diarrhoea, or in some cases con-

stipation. But these are often slight, and the commencement
is, Hke that of many febrile diseases, characterized by loss of

appetite, sleeplessness, lassitude, and depression. Very soon the

arms and legs become painful ; the knees and elbows are cither

flexed or extended, but in either case any alteration of the position

is extremely painful, and the patient avoids every movement.
The muscles of the limbs are tender, and feel hard and swollen to

the touch. Mastication becomes painful, and the jaws may be

closed for weeks
;
dyspnoea is produced by the implication of the

respiratory muscles, and coughing, sneezing, and yawning are

difficult or impossible. The inability to cough up the secretions

aggravates the dyspnoea seriously. The movements of the eyeballs

are painful, and the power of accommodation is said to be lost at

the same time. Towards the end of the first week appears another

symptom, namely, oedema. This occurs first in the eyelids, then
the rest of the face and neck may be affected, and sometimes even
the upper and lower extremities. Its causation is not clear. The
fever is seldom very high, or continuous ; the temperature is

generally below 102°, but may rise to 104°. The pulse is rapid,

there may be profuse sweating, and a miliary eruption ; or in

severe cases, vesicles, wheals, petechise, and pustules. The tongue
is dry, red, and slightly furred ; sometimes there are headache and
stupor. Death takes place in the fourth or fifth week, or earlier,

from exhaustion, pneumonia, or bronchitis.

Pathological Anatomy.—The only characteristic change, is

the condition of the muscles. There are sometimes signs of

haeraorrhagic catarrhal inflammation of the small intestine ; the
liver is often fatty ; the spleen is not enlarged.
Diagnosis.—There is acertain resemblance between trichiniasis

and typhoid fever, in the febrile reaction and chffused pains, but
with the progress of the disease the differences become marked.
Cases of trichiniasis occur in groups, since an infected animal is

likely to be eaten by many individuals or a family. A suspicion
may be confirmed by the examination of the faeces or of a portion
of muscle removed during life.

Treatment.—The embryos that have got into the tissues are
beyond our reach : we can only hope to destroy the parasites in
the intestine. For this purpose we may give castor oil, or calomel
in large doses. Benzine, 1 or 2 drachms daily, in gelatine cap-
sules

;
glycerine, a tablespoonful every hour or two ; and picric

acid, I to 1 grain daily, have been recommended.
The muscular pains may be treated with narcotics internally,

and chloroform or belladonna externally.
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DISEASES OF THE LIVER.

The liver occupies the ri^?ht liypochoiulriac region, under the ribs,
and stretches across the upper part of the epigastrium. Normally
It can scarcely be felt even in the latter situation, and then only
when the abdominal parietes are very thin. Percussion gives
dulness {hepatic dulness) in the mammai-y line, from the upper
border of the sixth rib to the costal margin ; in the middle line
there Is very slight loss of resonance for one and a half or two
inches from the base of the ensiform appendix, where the thin
left lobe lies over the stomach. When the abdominal parietes
are thin, the edge of the liver may be perceptible during deep
inspiration, as the organ descends for one and a half inches, and
the percussion dulness shifts to a corresponding extent.

In disease the organ is often enlarged. It then, as a rule, ])ro-

jects below the costal margin, and can be felt more or less readily.
It may reach to the level of the umbilicus or much lower, its

lower margin extending across the abdomen' from the right flank
to the left costal margin. It presents different degi'ees of consi.s-

tence, and alterations of surface, according to the disease affecting
it. The liver only encroaches on the chest when the enlargement
is of a local kind_, such as cancer, hydatid, or abscess, or when it

is itself pushed up by something below,
AiDparent enlargement of the liver arises from tight lacing, and

from tumours or pleuritic fluid in the chest. The former elongates
the organ vertically, squeezing out, as it were, a portion below
the ribs ; tlie organ has its natural consistence, and the cause is

usually obvious. In the latter the whole liver is displaced.

In atrophy of the liver, there is diminution of the percussion

resonance, but a similar loss of I'esonance may be caused by the

encroachment of intestines distended with air.

A distended gall bladder may be perceived as a globular pro-

minence at the lower border of hepatic dulness, in the mammary
line.

Two common results of hepatic disease are jaundice and ascites,

and these conditions will be discussed before the special diseases

of the liver are described.

JAUNDICE.

By the term jaundice (from jaune, yellow), or ictents, is meant a

yellow discoloration of the sldn and other parts by bile-pigment

circulating in the blood. In ordinary cases the skin has a more
or less deep yellow tinge, the conjunctivae are yellow, and the

visible mucous membranes have their natural red colour obviously

modified by the yellow tint. In long-standing cases the colour of



.TAUNDIOT?.

the skin becomes deeper, and finally of a gi-eenish or olive-brown

tint. This, formerly distinguished by the name of blackjaundice,

is due, no doubt, to the gradual conversion by oxidation in the

sldn of bilirubin, the yellow pigment of the bile, into biliverdin.

The yellow colour must be distinguished from other changes of

colour in disease, such as the yellowish tinge of cases of chlorosis

and of idiopathic ansemia, the sallow tint of malarious cachexia,

and the brown colour of Addison's disease. The colour can be

generally well recognized in the conjunctiva, but in some people

small masses of subconjimctival fat give a tint which is not

unlike it.

The urine is at the same time altered in colour, from the

presence of the biliary pigment. In small (juantity this gives

a bright saffron colour to the urine, which is best seen in any
froth whicli may form on the surface ; if there is more, the urine

becomes brownish-yellow, yellowish-brown, or even dark brown
like porter. If linen or paper is dipped in the urine, it is stained

of a bright yellow colour ; but the presence of biie-i^igraent can
be more certainly proved by the application of chemical tests

which -will be mentioned presently. Of the other secretions of

the body the majority are not discoloured
;
occasionally the sweat

is tinged yellow, and sometimes the milk of nursing women.
The tears, saliva, gastric juice, and intestinal secretions are un-
affected ; but the secretions from the mucous membranes, when
diseased, and more frequently morbid effusions from serous
menibranes, may contain some biliary pigment.

In most cases of jaundice the fseces are altered in colour,
becoming whitish or clay-coloured : this is due to the absence
from them of a derivative of the bile-pigment (stercobilin) in
those cases of jaundice where the bile is unable, from obstruc-
tion of the ducts, to find its way into the duodenum. The
absence of bile from the stools has other effects besides this,
since this secretion is kno-wn to have some share in the diges-
tion of fat, to have a power of preventing putrefaction in the
intestinal contents, and to stimulate the muscular fibres of the
intestinal wall. Accordingly, it is common to find fat in the
stools, which may be also offensive, and constipation is fre-
([uent, though by no means invariable. When diarrhcea occurs,
it has been attributed to the irritation of the putrescent fteces.
Some other symptoms are often present in jaundice, which

are no doubt due to the circulation in the blood of the constituents
of the bile. Occasionally the pulse becomes slowed to fifty or
forty per minute. This is probably owing to the action of the bile-
acids upon the cardiac ganglia. It is most common in ca.ses of
simple or catarrhal jaundice. Itching occurs, especially in cases
of jaundice due to obstruction of the bile-ducts ; and it may be
so intense that sleep is rendered impossible, and blood-crusts
papules, or wheals of urticaria are produced by the incessant
scratching. The cause of the itching is imcertain—it is at least
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not due to the bile-pigment
;
indeed, it has been noticed in cases

some time before the jaundice appeared, A curious disease of
the skin named Xanthelasma or Xanthoma occurs in some cases
of chronic jaundice after many months. (See Diseases of the
Skin.)

Some patients have a bitter taste in the mouth, and digestive
disturbances are frequent. In certain forms of jaundice haemor-
rhages take place under the skin or from the mucous sm-faces, and
serious cerebral symptoms arise, such as dehrium, convulsions, and
coma; but these, again, are not the result merely of the circulation
of bile-pigment in the blood.

Tests for Bile-Pigment in the Urine.—The most commonly
employed is Gmelin's. A few drops of m^ne are placed upon a
white plate, and a little strong nitric acid, containing some nitrous
acid, is dropped close by, and then the two fluids are gently rim
into one another. At the line of contact, the colour of the m-ine
changes, becoming green, blue, violet, red, and lastly yello-svish or
brown.

Dr. Wickham Legg advises that nitric acid should be placed in

a test-tube, and that the m'ine should be slowly poured on to its

surface by means of a pipette : a red zone forms at the line of

contact, above that there is a green layer, then blue, -violet, and
red, and, finally, an uppermost layer of green. In these reactions

the green colom* is the most important, the yellow bilirubin being
converted by oxidation into green biliverdin ; the appearance of

a red colour is not peculiar to the urine of jaimdice, for it occurs

from the action of nitric acid upon the normal m'inary pigment.

If chloroform be shaken up with icteric urine, it dissolves the

bilirubin, and forms a deep yellow layer below the urine ; if this

be separated and tested with nitric acid, it will give the play of

colom's in a very striking manner.
If a few drops of iodine be dropped on to the surface of the

urine in a test tube, the urine becomes of a deep green colour,

without any other tints appearing.

Tests for Bile-acids in the Urine.—The test commonly
employed is Pettenkofer's, but it is not completely satisfactory.

A few di'ops of strong sulphuric acid are added to the urine in a

test-tube, and a few fragments of white sugar are dropped ta and

float on the sulphuric acid at the line of jimction. A rich pm-ple

colour should reveal the presence of the bile-acids ;
but, as a fact,

a du'ty brown or black colour is generally produced, from the

charring effect of the acid upon the sugar, which quite masks

any more dehcate tint that might be present. And even the

modification of Strassburg, which consists in dissohing some

cane-sugar in the bile-stained m-ine, steeping pieces of white filter

paper therein, drying them, and then streaking them with a glass

rod dipped in strong sulphuric acid, gives very unsatisfactory

and doubtful results. Indeed, according to Neukomm, Petten-

kofer's reaction was only successful when tlie urine contamed
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bile-acids to the extent of one-half per cent., an amount ten times

larger than any hitherto estimated. The bile-acids can only

be quantitatively estimated by chemical processes that are not

suited for clinical work.
Theories of Jaundice.—It will be impossible here to enter

into a full discussion of the origin of jaundice under all con-

ditions, but the different views that have been held may be

shortly stated. Firstly, it is not diflftcult to explain the

occurrence of jaundice in the cases in which the outflow of the

bile is prevented by any stricture or obstruction of the common
, bile-duct. The bile distends the gall-bladder and the bile-ducts,

and then passes into the lymphatics and blood-vessels, circulates

in the latter, and gives the characteristic tinge to the skin and
other parts. An interesting fact in the secretion of the bile

makes it likely that a complete obstruction is not necessary

—

that is, that the bile is secreted under very low pressm'e, such
that in guinea pigs a pressm'e of twenty centimeters of water will

force the secreted bile back into the blood-vessels. Where there
is complete obstruction, as from a gall-stone in the common duct,

or a cancerous tumour pressing upon it, the bile is unable to

reach the intestines, and the faeces, as already stated, are whitish
or clay-coloured. If the obstruction is removed—as, for instance,

by the gall-stone passing at length into the duodenum—bile again
flows into the intestine, the fa3ces become dark, the urine acquires
a normal colour, and the skin more slowly loses its jaundiced hue.
This is called obstmctive jaundice.

It is not so easy to account for cases of jaundice in which the
bile-ducts are not obviously obstructed ; and the prevailing theory
has been that the bile-pigment which then circulates in the blood,
and is excreted with the urine, has been made directly from the
blood without the intervention of the liver-cells, when the liver,

either from structural changes or functional (nei-vous) distm-bance,
ceases to perform its function. It is hence called hematogenous
jaundice, as arising from the blood, or jaundice from suppression.

Dr. G. Harley supposed that the bile-acids alone are formed in
the hepatic cells, whereas the bile-pigment is formed in the blood
and only separated by them ; and he suggested that in obstruc-
tive jaundice the urine would therefore contain both bile-acids
and bile-pigment, while in suppressive jaundice only the pigment
would be present. The difficulties of proving this from the
presence of bile-acids in the urine have already been shown

;

and, on the other hand, although there is evidence in support of
the formation of bile-pigment directly from the blood, there is
quite as much, or more, against it—and especially this, that the
extirpation of the hver is not followed by jaundice.
The late Dr. Murchison adopted fully the view that the bile is

wholly formed by the liver. He pointed out that the quantity of
bile normally poured into the duodenum was much larger than ever
came away with the fneces, and that, therefore, much of it must be
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reabsorbed into the blood, and decomposed in some way or other,
probably by the respiratory process, so rapidly that there is none
left to be excreted by the urine. The case of raeclianical obstruc-
tion to the outflow of bile is an obvious instance of this reab-
sorption ; and Dr. Murchison explained non-obstructive cases in
the following ways :—(a) The influence of the specific fevers, or
different kinds of poison interfering with the metamorphosis of
bile after its absorption into the blood;

(fi) altered innervation
(e.ff., emotion or fright); and (y) deficient oxygenation of the
blood acting in the same way

;
(S) excessive secretion of the bile,

with proportionate absorption from the intestine ; and (e) undue
absorption from the intestinal canal (e.ff., in cases of constipation).
As against this. Dr. Wickham Legg suggests that if bile is

absorbed from the intestinal canal, it can only be carried by the
portal vein to the liver, where its elements will again be utilized
for the formation of fresh bile.

In any case, little is known at jsresent of the changes which
absorbed bile undergoes in the blood ; and in the la,st edition of
Dr. Murchison's book, Dr. Lauder Brunton shows us that some of
the cases of non-obstructive jaundice may possibly be explained
not altogether in the way proposed by the author.* It is known
that if a particular organic substance named toluylendiamine
is taken internally, it causes jaundice; and this it appears to
do by destroying the blood-corpuscles, and liberating hsemoglobin.
The hsemoglobin being carried to the liver increases the quantitj^ of

bilirubin, and the bile thereupon secreted contains a large amount
of bile-pigment, but httle bile-acids. Though at first secreted in

quantity, it soon becomes thick, viscid, and tenacious, and so in-

creases the pressure in the bile-ducts, that the secreted bile is

absorbed into the circulation, and jaundice results. Some other
forms of jaundice, such as those produced by j)hosphorus, arsenic,

and antimony, are j)robably to be exxjlained in the same way.
Thus, there are grounds for the oi)inion which is more and more
widely held, that nearly all forms of jamidice arise by absorption

of bile secreted in the liver, and delayed in the ducts either by
mechanical obstruction of the hei^atic or common bile-ducts, or

by actual or relative obstruction in a number of small ducts. The
actual obstruction w"ould be narrowing of their channels—the

virtual obstruction, such an increase or alteration of the secretion

as to make it flow too slowly through them.
We may then conclude, that retardation of the flow of bile in

the ducts is the chief cause of jaundice, by leading to absorp-

tion of the already formed bile-pigment. This retardation may
result from mechanical obstruction in the large ducts or in the

small ducts, or from alterations in the relative pressm-e of bile

and blood in the small ducts'.

* ." Clinical Lectures on Diseases of the Liver," 3rd ed., 1885. Edited

by T. Lauder Brunton, M.D.
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It is i^ossible that jaundice arises by reabsorption of bile from
the intestinal canal.

It is doubtful whether any form of jaundice arises by.dii*ect

convei'sion of the constituents of the blood into bile-pigment.

Causes of Jaundice.—These are

—

Obstniction of the Lcm/er Bile-ducts

:

—Cxall-stones and inspissated

bile, hydatids, distomata, foreign bodies from the intestinal canal

;

inflammatory swelling of the wall of the bile-duct ; stricture .or

obliteration of the duct fi'om congenital defect, perihepatitis,

former ulceration of the duodenum or of the bile-duct itself;

compression by tumours of the liver, stomach, pancreas, kidneys,
omentum, ovaries or uterus, by an abdominal aneurysm, accumu-
lated faeces, or pregnant uterus.

Frobable Obstruction of the Miiiute Ducts

:

—Cirrhosis and other
orms of chronic atrophy.
Poisons, some of which may act in the same way as toluylen-

diamine, before mentioned. Phosphorus, arsenic, antimony,
mercury, and others ; snake j)oison.

Vascular Cham/es in the Liver

:

—Acute hypeniemia ; clu'onic con-
gestion from heart disease.

Nervous origin, probably acting by vasomotor changes in the
liver :—Fright and mental emotions

; concussion of the brain.
Specificfevers, acting possibly by modilications of blood pressure

and retardation of biliary flow :—Typhus, enteric fever, relapsing
fever, yellow fever, malarial fevers, scarlatina, and pyaemia. Its
occurrence in acute pneumonia and acute yellow atrophy may
perhaps be associated with these.

ICTEBUS NeONATOBUM.

Jaundice in infants is sometimes due to congenital obstruc-
tions of the duct. More often it is a merely temporary condition
which passes off in a few days, and is probably due to retention
of bile in the small ducts ; but the cause of this is by no means
clear.

ASCITES.

By this term is meant the presence of serous fluid in the peri-
toneal cavity. Like other effusions into the serous cavities, it is
commonly of a pale straw colour, of specific gravity 1015 to
1018, highly albuminous, and containing chlorides. It arises (1)
w-henever the portal circulation is obstructed, either in the trunk
of the portal vein, or in its distribution in the liver {-2) as a
result of diseases of the peritoneum ; and (3) in association with
the dropsy of renal disease.
The portal vein trunk may be obstructed by the pressure of

tumours, and enlarged glands in the portal fissure, by cancer
absce.ss, or hydatid in the hver itself ; and by coagulation of

38
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blood in its interior {thrombosis, pylephlebitis). In the liver the
chief cause of portal obstruction is the compression of the inter-

lobular veins by the fibrous overgrowth of cirrhosis : another
cause is perihepatitis ; a third kind of obstruction is formed by
the varieties of cardiac and lung disease, in which the right
side of the heart is dilated, and the passage of the blood through
the chest is impeded. {See Diseases of the Valves, and Emphy-
sema of the Lungs.)
The peritoneal diseases causing ascites are—acute and chronic

peritonitis, tubercular peritonitis, cancer of the peritoneum, and
a simple ascites, which is inflammatory in nothing but the fact of

serous effusion.

In Bright's disease the peritoneum is the seat of effusion in

common with the other serous cavities.

The Physical Signs of ascites must be carefully attended
to, as it is not impossible to confound it -with other conditions.

The abdomen of course enlarges, and in the early stages of

a considerable ascites, it is generally tense, and the form
tends to be globular, with a decided prominence in a forward

direction. Later the walls of the abdomen become stretched,

and as the patient lies in bed the fluid gravitates backwards,

and gives a broader and flatter shape to the belly. The presence

of fluid is detected by three methods— namely, percussion,

fluctuation, and displacement.

Perc?<s.s«on.—Normally, the sm-face of the abdomen is resonant,

from the air contamed in the stomach and intestines ; but when
fluid is pom-ed out, this collects at first in the flanks and hypo-

gastric region, so as to give a dull note to percussion in these

parts, while the centre of the abdomen remains resonant.

As the fluid mcreases, the dulness encroaches more and more

from the sides and hypogastrium upon the centre, and at length

only a limited area remains resonant, namely, that wliich includes

the umbilical and the left hypochondriac regions. If, in either

of these stages, the patient be tm-ned upon one side and agam

percussed, it will be found that the anterior and central regions

have become dull, and the flank, which is now uppermost, gives a

resonant note. This is due to the gravitation of the flmd to the

lowest part, and the floatmg of the air-containing bowel to the

highest ; and this occm-rence is the most conclusive proof of the

presence of fluid m the peritoneum. Occasionally, however, the

abdomen is entirely dull, where the mesentery is so short, or

the fluid so abimdant, or the intestines are matted down by

chronic peritonitis in such a way, that the intestines cannot float

to the uppermost part. Then also this test by change of posi-

tion fails to give the desired information.
• , * xi.

Fluctuation is obtained by laying one hand on one side of the

abdomen, and sharply tapping or flipping the other side with

the finger. The applied hand then feels the transmission of a

wave across the abdomen. This is a less certain sign than the
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former. Very flaccid abdominal walls may transmit a wave with-

out the presence of fluid, and to prevent this, the edge of the

hand, or of a book or card, should be laid lightly on the centre

of the abdomen while fluctuation is tried.

The method of displacement has only a limited application. If

in a case of ascites the liver is enlarged, it sinks in the fluid,

and a small quantity of fluid lies between its anterior surface

and the abdominal wall. By placing the fingers on the abdo-

men at this spot, and suddenly pressing them in, the fluid is

displaced, and the sm-face of the liver may be felt. This method,
which enables the liver to be recognized, is at the same time

proof of the presence of fluid
;
since, if there were no fluid, the

liver would be in close apposition with the anterior abdominal
Avail.

Ascites is, however, sometimes simulated by one or other of

the different kinds of cysts which may occur in connexion with
the abdominal or pelvic viscera, by a pregnant uterus, or by a

distended urinary bladdei-. These cysts are ovarian, hydatid, or

renal cysts. They are excluded if the percussion test is success-

ful ; on the other hand, they may give the fluctuation test ; and
if the whole surface is dull, there may be some difficulty in dia-

gnosing between one of those and an ascites in which the intes-

tines are bound do-svn. An operation for ovariotomy has seA'eral

times been attempted, at which the case has been proved to be
one of ascites. Ovarian dropsy is chiefly distinguished by its

being dull in front, and resonant in the flanks, into which position

the intestines are pressed by the cyst : and by its beginning
at least on one side, though it is afterwards central. Not un-
fi'equently also the outline of the cyst can be recognized at the
uppermost part, especially if looked for during the movements
of respu'ation. Some of the measurements of the abdomen ai'e

different in the two cases
;

thus, normally and in ascites, the
umbilicus is about an inch nearer to the pubcs than to the
sternum ; in ovarian cysts this ratio is often reversed. In the
latter, also, the distance from the umbilicus to the crest of the
iliima may be gi'eater on the side of the diseased ovary, and
the greatest girth of the abdomen is an inch or two below the
umbilicus ; whereas in ascites it is at the umbilicus or a little

above it. Lastly, the fluid withdrawn bj' tapping an ovarian
cyst is often grumous, brownish or chocolate-coloured from
containing altered blood.

CIRCULATOKY CHANGES IN THE LIVER.

Anjemia.

This does not occur as a separate affection. The liver suffers with
other organs in conditions of general anemia

;
fatty, lardaceous,
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and civrhotic livers cloul)tless contain less blocKl tiian noi-nial

;

and lastly, after death it is not imconimon to iind patches of pale
colour due to local anteniia, but they have no clinical significance,
and are possibly, indeed, of jwst-mortem occurrence.

Passive Congestion.

The nvtmcf/ liter, which has been already described as one of the
results of vaMdar disease of the heart, is an extreme form of
passive congestion. In earlier stages of the same change the organ
if< simply engorged, being larger than normal, and dark red in

colour, with obvious distension of the intra-lobular veins. It

causes fulness and discomfort in the right hypochondrium, and
ultimately ascites and slight jaundice. Hepatic pulsation is

oiicasionally associated with it.

Active Congestion.

Active congestion of the liver no doubt arises in the course of

various febrile illnesses, and it must form a part of acute inflam-

ination of the organ. It is cominon also to regard as due to

active congestion the symptoms which occur in those who live

sedentai'y lives, and eat and drink freely. These are a sense

of weight, oppression or fulness in the right hyjjochondrium,
increased by pressure, liy tight clothes, or by lying on the

left side
;
pain in the right shoulder, furred tongue, nausea or

sickness
;
slight jaundice, constipation, and the passage of high-

coloured, scanty urine, depositing lithates. Dr. Fagge followed

Dr. Mnrchison in regarding these as due to a functional distm'b-

ance of the liver apart from hypertemia, and if this is correct we
may suppose that the symptoms of active congestion are them-
selves not very pronounced, and little different from those which

occur in early stages of passive congestion.

FUNCTIONAL DISEASE OF THE LIVER.

{Hejjatic Dyspepsia. Lithsemia)

In the last section are enumerated some of the symptoms which

Dr. Murchison endeavoured to explain by a functional inacti^dty

of the liver. lie based his view on the fact that the liver has an

important share in the conversion of the albuminous elements of

the food into urea ; and he conceived that if it failed in this con-

version, intermediate product.'i, such as uric acid, which are less

readily excreted by the urine, would be formed, and circulate in

the blood. Thus arises, according to him, a lithsemia, Avhich is

practically the earliest stage of gout.

etiology.—This disturbance occurs especially in men over
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tliirty-fivo years of age, who lead sedentary lives and indulge in

heavy meat meals -with the free use of alcoholic liquors.

Symptoms.—In addition to those Just enumerated, the patient

suffers from a bitter taste in the mouth ; aching pains or severe

cramps in tlie limbs
;
lassitude, drowsiness, headache, and giddi-

ness ; grinding of the teeth ; .'sleeplessness
;
palpitation, fluttering,

and intermittent action of the heart ; and, according to Murchison,
other functional disturbances in all parts of the body. The symp-
toms subside with the withdrawal of the cause. Gout, gravel,

and calculus are said to be the results of persistent or frequent
rcjietition of these morbid conditions.

Treatment.—This consists in the careful regulation of the
diet, taking active exercise, and the use of mercurial and other
])urges. Alcohol should be limited to a little claret or Rhine
wine with dinner ; and meat, spiced and made dishes, should be
taken in only small quantities. When the patient is actually
suffering, the best remedy is pil. hydrargyri (2 to 4 grains) with
pil. coloc. CO. (3 to 4 grains), followed by mist, senna? co. or snlphate.
of soda or magnesia. The bowels may further be kept active by
occasional saline purges, or the daily use of Piillna, rriodrichshall,
Carlsbad, or Ilunyadi Janos Avaters.

ACUTE HEPATITIS.

Acute inflammation of the liver i.s not a common affection in
England, and in tropical countries it often ends in abscess. But
it may terminate by resolution in a week or ten days. Its
.symptoms are essentially the same as those which precede the
development of suppuration. (<S'ee Abscess of the Liver.)

ABSCESS OF THE LIVER.
Abscesses of the liver are divided into two classes—py£emic and
tropical. Whether they are really distinct in their origin, or not,
they at least present such differences from a clinical or thera-
peutical point of view that it is convenient to deal witli tliem
separately.

Pyemic Abscesses.

These are numerous, of small size, and scattered throughout
the liver, and they arise from a number of causes which are in
operatioii in all climates, whether temperate or tropical.
Pathology —They may form part of a general pya?mia, such as

results from wound or injury in any part of the body, but espe-
cially mjuries to the head ; but perhaps more frequently they
follow ui>on ulcerative lesions in the gastro-intcstinal tract, such as
gastric ulcer, perityphlitis, cancer of the intestine, and dysentery.
In other cases the primary lesion is in or near the liver itself, viz.,
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sui)i)iiriitioii of the frail-bladder, uleei-atioii about gall-stones
and sonietiincs a suppurating hydatid cyst. Where the primary
lesion is in the intestines, or any other jiart supplying the radicles
of the portal vein, this vein and its branches are often found
lilled with broken-down purulent clot, forming the condition
named supjmrativc jjylejMebitis.

The formation of an abscess was described by Rindfleisch as
occurring in two ways, by thrombosis and by embolism. In the
thrombotic origin, the walls of the interlobular veins Ijecome infil-
trated with leucocytes, which accumulate in large numbers around
and beyond the vein so as to form an increa.sing mass, which pu.shes
aside the hepatic lobule

;
by other similar masses of leucocytes the

lobule is still further compressed, undergoes atrophy, and the col-
lections of leucocytes run together and form an abscess. In the
embolic origin a vessel is blocked by a plug of coagulum, and a clot
forms within the area supplied by it, similar to the infarcts in other
organs; this portion sloughs; and reactive changes take place
around it, with extravasation of leucocytes and formation of pus.
More recently, the septic element which Moxon recognized as
necessary to explam the difference between a simple infarct and
a pya?mic abscess has been found in micrococci, and to their
presence the whole process of abscess-formation is refeiTed by
Ziegler. He describes them as entering the liver through the
blood, lodging first in the capillaries and then in the smaller
venules. There they form colonies of zoogloea, which fill up and
distend the vessels ; the liver-cells become turbid and swollen, lose

their nuclei, and break up into fragments. The process spreads
to other lobules, whose capillaries and Interlobular veins are soon
filled with micrococci. Then follows infiaramation of the inter-

lobular tissue and of the veins, with abundant cellular infiltration

of the tissue around; and iinally, liquefaction into jdus. The
entrance of micrococci takes place in three ways :—(1) Through
the hepatic artery, in cases of general pya?mia (and head injury),

in wliich they must have passed first through the capillaries of

the lung. {2) Through the portal vein, in lesions within the portal

area : pylephlebitis is often present under these circumstances.

(3) Through the bile-ducts, in ulceration from gall-stones. The
abscesses vary in size from a pin's head up to that of a hazel nut

;

they may contain well-formed pus, or sanious fluid and debris, or

more bulky sloughs that have only just been separated. In cases

originating in pylephlebitis it may be easy to show that much of

the suppuration is in the course of the distribution of the portal

vein. The capsule of the liver Is frequently inflamed Avhere

abscesses approach the surface.

Symptoms.—These cases are often very obscure, especiall}' as

they may only form a part of a general illness like pysemia.

There is severe constitutional disturbance, with fever of hectic

type, rapid pulse, dry brown or furred tongue, and early

jirostration. Vomiting is often present, but the action of the
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bowels is variable ; sometimes there is constipation, at others

diarrhoea. The liver is mostly enlarged, and in some cases may

reach to the level of the umbilicus ; it is pamful and tender.

Jaundice is sometimes, but not necessarily, present ;
it probably

requires the compression by an abscess, or the obstruction by

gall-stones of some larger bile-duct. The condition of the urme

and of the fa3ces as to bile-pigment will, of course, vary with it.

The duration of the illness is from one to several weeks, but the

end is certainly fatal. ...
Diagnosis.—This must depend on the fact that the hver is in-

volved in an acute process, with severe constitutional disturbance,

especially if it is associated with some lesion which can be recog-

nized as the primary cause. The presence of jauncUce very much
facilitates the diagnosis, and Dr. Fagge cUstinguished such cases as

febrile jaundice. Where jaundice is absent, it may have to be

distmguished from tropical abscess by the uniform enlargement

of the liver.

The Treatment must be mainly symptomatic. An attempt

must be made to improve the general condition by nourishment,

quinine, and stimulants. Opium and local applications, poultices,

fomentations, &c., will be required to reheve pain.

TuopiCAL Abscess.

Pathology.—By this is meant the single, lai'ge abscess which
is so commonly met with in India and other tropical countries,

and about the origin of which great diversity of opinion has
existed. The discussion has turned upon the relation of the
abscess to dysentery—one party asserting that the abscess is the
result of portal infection from dysenteric ulceration ; the other,

that the two diseases may be and are, very .often, entirely inde-
pendent of one another. In support of this last view it is stated,

that although, no doubt, many people who have a large hepatic
abscess in the tropics have also had dysentery, there are frequently
enough (1) cases of hepatic abscess without any history or
symptoms of d3\sentery

; (2) cases of fatal hepatic abscess Avithout
any trace of dysentery being found post mortem ; and (3) cases of
hepatic abscess followed by symptoms of dysentery, and therefore
not caused by it. By those who use these arguments it is sug-
gested that hepatic abscess and dysentery are due to the same
cause, acting upon both organs simultaneously ; but this leaves the
tropical abscess much less intelligil)le than pyremic suppuration.
It is also to be noted that, in the tropics, multiple abscesses are
sometimes found, without any evidence of dysentery

;
and, on the

other hand, that occasionally in temperate climates a single large
abscess of the liver does occur in connexion -with ulceration of the
mucous membrane of the intestine.
The origin of tropical abscess must therefore still remain
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uncertain
;

it may, however, be stated further, that it occurs
especially between the ages of twenty and forty-five, and that the
intemperate are more liable to it than others.
Anatomy.—Tropical abscess is usually, though not always,

single, and may reach a considerable size. Its condition varies
somewhat with its age : thus a recent abscess presents a ragged
inner surface, with little that can be called lining membrane

;

a somewhat older cyst is lined with opaque yellowish deposit-
while very old abscesses are surrounded by a dense fibrous wall
formed in the liver-tissue surrounding them. The pus contamed
in them is either whitish or yellow like pus from other sources

;

or greenish in colour, and viscid, or curdy; or it may be red
or reddish-brown from mixture with blood. Dr. Fagge speaks of
a peculiar nauseous odour in a case where the pus had a brick-
dust colour. The amount of j)us may reach five or six pints, or
even more.

It is probable that the pus from small abscesses may be ab-
sorbed, and in some cases contracted cavities -mth cretaceous
remnants have been found m the liver, indicating a former
abscess. But, as a rule, the abscess after a time makes its way
to the surface of the liver, where it sets up periliepatitis, and
ultimately opens either externally through the abdominal parietes,
or into the stomach, duodenum, or colon, or into the abdominal
cavity, or by perforating the diaphragm into the pleural cavity or

lung. . Sometimes it opens externally through an intercostal space,
having first perforated the diaphragm and displaced the limg.
It may thus be rajjidly fatal, causing peritonitis, pleurisy, or

pneumonia; or the cavity may contract after free discharge ex-
ternally, or into the lung or into the bowel.
Symptoms.—In the early stage these consist of chilliness or

actual rigor, followed by febrile reaction. Locally, there is

pain in the right hypochondrium, which may reach up to the

right shoulder ; and fulness and tenderness in the same region, >vitli

some evidence of enlargement of the organ. There is frequently,

but not always, some jamidice. The movement of the ribs in

respiration is impeded, and there is a short, di-y cough. In the

course of a week or a fortnight there may be evidence of

suppuration. The liver is enlarged, and may reach far down
into the abdomen ; the enlargement, however, is not uniform, but

there is a marked prominence at one or other part. If there is

a large abscess in the right lobe, the ribs of the right side may
be elevated so as to cause an obvious bulging of the lower part

of the chest, and to increase on that side the costal angle

—

i.e., the angle between the margin of the ribs and the middle

line. An abscess projecting from the convex surface of the liver

at its back part will cause dulness at the base of the chest by
displacement or compression of the lung, >vith, at the same time,

deficient breath-soimds. If the abscess bulges in front, the sur-

face is smooth, elastic, and tense ; and fluctuation may be felt,
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although it is often absent if the abscess is deep-seated and

surrounded by much thickness of hepatic tissue.

The pain is at first dull and heavy, becoming more severe as

the abscess reaches the surface, and either sets up peritonitis or

stretches the integuments. Pain is felt, also, when the patient

lies on the left side, from the falling of the liver towards that

side. Both pain and tenderness may, however, be absent. Ascites

and marked jaundice arc not commonly present ; when they are,

they result from direct compression of the portal vein or the

large bile-ducts. With the formation of the abscess, the con-

stitutional symptoms become pronoimced. The fever is ii'regular,

and of hectic type. Occasionally there are rigors, during which
the temperature rises to 103°-10.5°, falling with profuse perspira-

tion. The tongue is furred or dry, and vomiting may be frecjuent,

but the bowels are variable.

In course of time there is severe prostration, with emaciation,

and the skin assumes the sallow tint common with extensive

suppuration. Subsequent symptoms depend on the course which
the abscess takes : if it points externally, there is increased
prominence at the spot selected, the skin becomes red, tender,

and cedematous; its invasion of the chest may cause for some
little time the symptoms of lung-compression above indicated,

and finally the chest-wall may bulge opposite one of the inter-

costal spaces. If it points more centrally, j)leurisy, serous oi*

purulent effusion, or pneumonia may occur ; or the lung may
become adherent to the diaphragm, so that the abscess opens
directly into the brolichial tubes, and the purulent contents
are gradually expectorated. Pericarditis, from rupture of the
abscess into the pericardium, is generally quickly fatal. It is

important to remember that sometimes the symptoms of hepatic
abscess are entirely latent until one of these accidents by rupture
occurs.

Tlie duration of abscess of the liver is variable ; it may be from
a few weeks to three or more years.

Diagnosis.—The diseases Avhich may be confounded with
abscess of the liver are acute perihepatitis, hydatid of the
liver, especially when suppurating, an abscess above the livei^,

and a suppurating gall-bladder. A hydatid of the liver Avhich
contains clear fluid can only be confounded with abscess on
account of its shape and size, as there are no constitutional symp-
toms ; when it .suppurates it is practically an abscess of the liver,
and must be distinguished by its history.
Prognosis.—Many cases get well under treatment, and occa-

sionally this happens when the abscess has discharged into the
lung or bowel ; but a fatal result is very frequent. On the whole,
the smaller abscesses may be considered more favourable.
Treatment.—In the earlier stages, writers recommend salines,

chloride of ammonium, and ipecacuanha ; the latter should be
given in doses of 18 to 20 grains, repeated every six or eight hours,



602 DISEASES OF THE LIVEH.

and is believed to be as valuable in this disease as in dysentery
When suppuration has occurred, pus should be evacuated if
possible. Until this operation can be undertaken, tlie patient
should be supported by nourishing diet, and tlie moderate use of
stimulants

;
and pain should be relieved by opium and morphia

and the application of fomentations and poultices. The evacua-
tion of tlie pus forms a surgical operation : it may be done by
the aspirator, the use of which alone is sometimes enough to
effect a cure

;
but where the abscess is sufficiently near to the

surface to allow of an incision, the freer opening is of decided
advantage. A drainage-tube may then be introduced, and kept
in until the cavity contracts. The operation and all dressings
should be conducted Avith antiseptic precautions.

ACUTE YELLOW ATROPHY.
In this remarkable disease the liver undergoes a rapid degenera-
tion of its tissue, and diminishes in size to two-thirds, or even
one-half, of its normal bulk.
JEtiology.—It is more common in females than in males, and

the majority of patients are imder thirty years of age, though it

is very rare in children. Indeed, at any age it is a disease of
extreme rarity : the records of a large hospital Avill not show one
case in a year, and it must fall to many medical men never to
have seen an instance of it. As to its cause, it is certam that its

onset is often preceded by severe mental emotions, and many of
the cases have occurred in people who have led a dissipated life,

in Avomen of loose habits, in the subjects of constitutional sj^^hihs,
and in women who are pregnant.
Symptoms.—The symptoms are at first obscure. Often it

begins witli a jaundice indistinguishable from simple jaundice;
or with gastro-intestinal symptoms, such as nausea, vomiting, and
irregularity of the bowels ; and pains in the hepatic region may
occur comparatively early. These symptoms may last two or three
weeks, when the more characteristic features develope. These
consist of marked cerebral distm'bances—at first headache and
I'estlessness, then delmum and gradually develoiDing coma, with
convulsive twitchings, or more rarely epileptiform fits, towards
the end. Jaundice then appears, or if it have been present early,

it becomes deeper. The temperature is rarely high, but may
be from 101° to 102°. The pulse, which may have been slow with
the early jaundice, now becomes quick. The tongue is di'y and
brown, and, as the symptoms progress, sordes collect about the

lips and teeth. There is, besides, pain in the hepatic region, and
decided tenderness, which may be recognized, even during the

stage of coma, if pressure be made there. The extent of dulness

diminislies with great rapidity, so that finally it only measures,

vertically, an inch or less.
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The abdomen is natural, or toAvards the end it is retracted.

The spleen is mostly enlarged. The urine contains bile-pigment,

but generally in small quantity: it is said that the bile-acids

have been found. But the most remarkable change in the urme

is the extraordinary decrease in the amount of urea, uric acid,

and salts (chlorides, phosphates, and sulphates), and the presence

of two new compounds—leucin and tyrosin. The urea maybe
entirely absent. Leucin and tyrosin can be obtained by simply

evaporating a small quantity of urine on a gla.ss sUde or in a

watch glass, when their crystalline forms may be recognized

under the microscope. Leucin forms circular plates, with con-

centric markings upon them
;
tyrosin crystallizes in line needles,

which are arranged in sheaf-like bundles or in globular masses.

These bodies hold chemically a position intermediate betAveen

albumen on the one hand and urea and uric acid on the other,

and their presence seems to be explained by the destruction

of the liver, which is now unable to carry out its urea-forming

function. The urine not unfrequently contains albumen, especially

toAvards the end ; and there may be also blood. This appearance

of blood m the urine is part of a general ha}morrhagic tendency.

There may be coffee-gi-ound vomit ; the fjBces, which appear to be
mostly pale, and deficient in bile, often contain blood ; and there

may be epistaxis, metrorrhagia, or petechial hfemorrhages under
the skin. With increasing coma, death finally takes place, the

severer symptoms lasting only from two to four days. Pregnant
"women, as a rule, abort.

Anatomical Appearances.—The liver is very much dimin-
ished in size ; it may be only thirty-one or twenty-eight ounces
in weight. It is soft, flaccid, almost like a bag of fluid, and its

capsule, which is wrinkled, apjjears too large for its contents. On
section, the liver is of a yellow colour, with patches of rather bright
red ; or in some parts it is entirely red, in others all yellow. The
essential change is agranular and fatty degeneration, by which the
hepatic cells are more or less completely destroyed. In the yellow
parts of the liver the destruction is less advanced, and some bile-

stained cells may still perhaps be found. In the red parts the
colour is due to the more complete degeneration of the tissue,

by which the vessels are left alone to represent the substance of
the liver. Under the microscope, one can often see nothing but
granules of alburninous matter, fat and pigment, and larger
globules of fat. Leucin and tyrosin are also found in the liver,

and will spontaneously crystallize on the .surface of sections some
hours after death. The bile-ducts are empty, and not stained by
bile-pigment ; the gall-bladder is also empty, or contains a small
quantity of viscid gray mucus.

Other organs undergo fatty degeneration, especially the kidneys,
in which the secreting cells ai-e gi-anular and fatty, and the heart
and muscles. PetechiaB are found not only under the skin, but
in the mucous membranes, under the serous membranes, in the
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kidneys, and other parts. The blood is thin and fluid, and leucin
and tyrosin have been found in it.

Pathology.—As to the nature of the disease, different views
have been held. Bright described a case as subacute inflamma-
tion, and its inflammatory nature has been accepted by others.
There is much in favour of its being a septic disease—namely,
the petechias, the splenic enlargement, the condition of the
blood ; the typhoid, or adynamic condition preceding deatli

;
and,

in apparent confirmation of this, micrococci are said to have been
found in the hepatic vessels. The jaundice of acute yellow
atrophy is not readily explained ; it has been suggested that by
early swelling of the hepatic cells at the periphery of a lobule
the minuter bile-ducts within it are obstructed, and the bile

secreted by the central cells is thus absorbed.
Diagnosis.—This can only be made when the cerebral symp-

toms commence ; it is then generally easy. Occasionally, how-
ever, jaundice, an important guide to diagnosis, has been absent.

The disease is closely simulated by ijhosphorus -poisoning, in

which the liver imdergoes fatty degeneration, and there are

jaundice, petechife, and cerebral symptoms. But the liver is

generally enlarged for some time, and leucin and tyrosin are

absent from the ui'ine.

Prognosis.—Acute yellow atrophy is almost invariably fatal.

A case, it is true, occurred at Guy's Hospital in which a patient

recovered from the symptoms, but he died of the same disease

a few months later.

Treatment.—This must, at present, be purely symiitomatic.

Sickness, constipation, headache, hepatic pain, and later the active

delirium or retention of urine, are the conditions that may have

to be met.

CIRRHOSIS OF THE LIVER.

This is a chronic inflammation of the liver, which results in an

extensive growth, usually in the course of the portal canals, of a

contractile fibrous tissue, Avhereby the secreting cells of the liver

are compressed and destroyed, while* the coiu-se of the blood

through the portal system of veins is seriously obstructed. The

liver in advanced cases presents, on section, a number of yellow,

brownish-yellow, or brown lobules of hepatic tissue, surrounded

and separated from one another by broad tracts of gi-ay trans-

lucent fibrous tissue ; and it was on account of this generally

yellow coloiu- that the term cirrhosis {Kippos, yellow) was used,

and not in reference to the presence of excess of fibrous tissue.

Nevertheless the name has been often applied to chronic fibrous

changes in other organs of the body, e.g., cirrhosis of the lung

and cirrhosis of the kidney.

etiology.—In the great majority of cases the cause of eir-

rhbsis is the excessive use of alcohol, in the form of beer, wine,
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or spirits. Little is known as to the amount that is requu-ed to

pvoduce cirrhosis ; there are tlie widest individual differences.

Some people may drink freely all their lives without acquiring it,

whereas in others a few months' indulgence seems sufficient for

the purpose. In some children that have, been the subjects of it,

the fact of alcoholism has been proved. As to other excitants,

the excessive use of spices and exposure to malaria have been

said to be occasionally the cause. A growth of connective tissue

in the liver has been found to follow ligature of the common
bile-duct, but obstructions of this duct by gall-stones in man
cannot be said to result in cirrhosis.

Anatomical Changes.—The cirrhotic liver varies consider-

ably in size. It may be so large as to reach during hfe two

inches below the level of the umbilicus, and to weigh after death

as much as eight or ten pounds ; it may be so small as to be in-

accessible to touch, and to weigh only twenty-eight or thu'ty

ounces ; and it may be of any intermediate size. The larger

livers are often smooth, or only slightly granular on the surface

;

the smaller livers are coarsely gi-anular, or nodular, or present

large round bosses, or are distorted into curious shapes. In all

cases the organ is very much tougher and harder than normal,

from the development of iibrous tissue, Avhich rmis in all direc-

tions through it, isolating the lobules as above mentioned. If it

can be examined in the earliest stage of cirrhosis, there are found
large numbers of leucocytes infiltrating the tissue about the portal

canals (Glisson's capsule), and in some cases penetrating more
or less between the lobules, or even within them. From these

leucocytes is developed white fibrous tissue, whicli forms a large

part of the section in an advanced case. The hepatic cells now
lie in circular or oval groups, many of them atrophied, and mostly
stained yellow or brown by particles of pigment ; and in the
fibrous tissue ai'e numerous newly formed blood-vessels, which can
be injected from the hepatic arteiy. Tliis fibrous tissue in course
of time contracts, and thus compresses more and more the hepatic
cells, the In'anches of the portal vein, and perliaps the bile-ducts.

The varying size of tlie liver is thus in part, at least, dependent
on the stage of the process. The organ is at first enlarged by the
overgrowth of connective tissue, and very large cirrhotic livers

also contain a ((uantity of fat. If the patient lives long enough,
the tissue contracts, tlie liver-cells and fat disappear, and the
organ is reduced much below its normal weight. But it is

important to remember that many patients die of cirrhosis .while
the liver is still as large as normal, or even very much larger.
Some writers have tried to distinguisli a hypertrophic cir-

rhosis as a different form from the contracting or atrophic
cin-hosis. They apply this term to the cases of great enlargement
of the Uver, in which jaundice is a marked symptom, ascites is

absent, and death tends to take place wath cerebral symptoms

;

and they state that this kind of liver is peculiar in that the new
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tracts of fibrous tissue contain double rows of small cubical colls
which are biliary ducts, newly formed to compensate for the
obstruction of old ones; and this variety has also been called hiliani
cirrhosis. But, firstly, there is much doubt as to whether these
rows of cubical cells are reallv bile-ducts

;
secondly, if they are

whether they are newly-formed"; and thirdly, it is certain that they
have been found in contracted livers. It has also been argued in
favour of there being two distinct forms, that the very large livers
with jaundice as a symptom have not been observed to contract •

but I have recorded a case in which a liver that reached below
the umbihcus, in a patient with strongly marked jaundice and no
ascites, was found fifteen months later to have contracted quite
close under the edge of the ribs. On the whole, it seems more
reasonable at present to consider the differences in size as only
indications of different stages in the process. Monolohular and
intercellular cirrhosis have been also spoken of ; the latter occurs
in congenital syphilis.

Symptoms.—The early stage of cirrhosis often passes with very
little disturbance. There may be symptoms of congestion of the
organ, such as fulness or pain in the hepatic region, with a slight
tinge of jaimdice ; on the other hand, there is frequently, as a re-
sult of free drinking, a gastritis which produces loss of appetite,
furred tongue, and vomiting, especially in the morning. An
examination of the abdomen at this stage may, however, reveal a
considerable enlargement of the liver, of which the patient is en-
tirelyignorant. The next symptom is not unfrequently^«??ir<f<'??ies«,

or vomiting of blood ; this is due to the commencing obstruction
in the portal circulation : as the blood in the portal vein finds

a difficulty in passing through the liver, the radicles of this

system, viz., the mesenteric, gastric, and splenic veins, are, of
course, congested, and have a tendency to bleed on to the mucous
surface of the stomach and intestine. The quantity thrown up
is often considerable, as much as one or two pints; and the
vomiting may be followed or accompanied by vwlasna, or the
passage of blood per rectum. Occasionally it is directly fatal.

Piles are not iinfrequently present at the same time.

The next result of the portal obstruction is the effusion of

fluid from the distended veins into the peritoneal cavity, con-

stituting the form of dropsy already described as ascites. The
abdomen is gradually, and sometimes rapidly, enlarged by this

effusion of fluid, wlaich may reach several pints or from three

to five gallons in quantity, while the growth of the abdomen
round the umbilicus may measure from forty to forty-two inches.

In a large number of cases, when ascites has developed, the liver

is still in a state of enlargement, and can be felt one or more
inches below the ribs ; if the fluid be displaced, as described under

Ascites, the surface is felt to be rough, granular, or nodular, and

the edge is rounded. If the organ has already contracted below

the normal, it may be impossible to feel it ; but the results of per-
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cussing the lower ribs to estimate the vertical extent of hepatic

dulness are always uncertain in such a case, since the presence

of fluid allows considerable change in the relations of the liver,

intestine, and abdominal walls to one another. The spleen is

often enlarged, and may be felt. The surface of the abdomen
is covered by large veins, rimning between the iliac and thoracic

trunks. This collateral circulation is partly, perhaps, due to

the compression of the vena cava inferior by the fluid in the

abdomen, for the feet and legs are often oedematous at the

same time ; but it is also a means by which the portal circula-

tion is relieved. This is an important point, for it must be
remembered that the portal system is not completely shut off

from the general circulation, but that there are, even in health,

means of communication which in cirrhosis become greatly en-

larged, and allow of some of the blood in the portal vein radicles

reaching the right side of the heart without passing through the
liver itself. Those which have been described are communications
(1) between the gastric and oesophageal veins at the opening
in the diaphragm

; (2) between the middle hemorrhoidal from
the inferior mesenteric and the inferior ha3morrhoidal of the
internal iliac vein; (3) betAveen the coronary veins of the stomach
and branches of the phrenic veins

; (4) between branches of

the mesenteric vein and the spermatic vein, or others in the
abdominal wall. Fi'erichs describes (5) vessels forming in the
adhesions between the liver and the diaphragm ; and (6) a large
vein (accessory portal of Sappey) has sometimes been found
running along the round ligament of the liver, by which the
portal vein communicates directly with branches of the epigastric
and internal mammary.
The bases of the lungs are often seriously compressed by a

large ascites, and the heart is displaced upwards. The urine is

generally scanty, high-coloured, with abundant deposits of red
lithates, and not imfrequently a trace of albumen. This may be
due to pressure on the renal veins; it is unsafe to diagnose
coexisting granular kidneys from that fact alone.
By the time that ascites is well developed, the patient is in

other respects often seriously ill. He is thin, weak, with simken
eyes, a slight tinge of jaundice, and small stellate venules on the
face. The temperature is mostly normal, but it was shown by
the late Ur. Carrington that fever is not an uncommon associate
of cirrhosis of the hver, and I have since seen cases bearing
out his statement.
The symptoms remain much the same, but the prognosis is very

imfavourable. Sometimes recovery follows the use of diuretics
and purgatives, and the removal of the fluid by tappmg. But
death often results Avithin a few months of the appearance of
ascites, from exhaustion, from repeated tappings, from periton-
itis after tapping, or, lastly, from cerebral symptoms (delirium
and coma), which may ensue at the very time that the fluid is
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becoming absorbed, and carry off the patient iu a few days
This compheation must be referred to a toxyemia resulting from
the imperfect performance of tlie hepatic functions.

Hypertrophic Cirrhosis.—llcference has already been made to
the group of symptoms which have been thought by some to
be characteristic of a hypertrophic form of cirrhosis. In these
cases the earher indications that alcoholic excess is injuring
the liver are not confirmed by ascites, but tlie main symptom
is a more or less intense jaundice. If the liver be examined,
it is found to be very large indeed, reacliing one or two inches
below the umbihcus, giving a certain degi-ee of prominence
to the abdomen, and an area of dulness which may mea.sure
vertically nine or ten inches. The surface may be fairly smooth
or distinctly gi-anular to the touch. The urine is stained Avith
bile-pigment, but the fseces retain their natural colour ; and the
jaundice is generally attributed to the obstruction of some of the
small ducts within the liver. Aitev a time the patient is taken
with all the symptoms of acute blood-poisoning; he becomes
delu-ious, even violently so, and relapses into coma. The tem-
perature is high, j)etechial hajmorrhages occur under the skin,
and he dies in three or four days. Whether such a termination
is necessary is doubtful. I am inclined to think, from the case
above mentioned (p. 606), that if stimulants be withcU-awn suffi-

ciently early such livers may contract, when they may be expected
to cause ascites in the usual way at some future date.

Diagnosis.—Cirrhosis is often latent until ha3matemesis,
ascites, or marked jaimchce discloses the secret ; it has been
already stated that examination may discover an enlarged rough
liver in a tippler who has had no decided trouble. Most com-
monly the diagnosis has to be made when ascites has already
appeared, and then the history of drinking and of hsematemesis,
the presence of an enlarged liver, enlarged spleen, and shght
jaundice, are sufficient to determine the case. Some other con-

ditions of the liver have, however, to be mentioned, which cause

ascites. Hsematemesis is more frequently the resiUt of cirrhosis

than of any other disease except gastric ulcer, and is valuable

in diagnosis. If no liver can be felt, and di'inking is denied, and
there is no tinge of jaunchce, it may be some form of chronic

peritonitis, such as that due to cancer, especially in old persons,

or tubercular peritonitis. The latter often presents a thickening

of the omentum, which may be mistaken for an enlarged liver.

Sometimes the diagnosis can only be made with certainty after

a tapping, when the abdominal organs can be better examined.
Wlien the chief symptom is jaundice, and there is no ascites,

tlie liver is mostly enlarged, and possibly rough on the surface.

The presence of bile in the stools shows that the larger ducts are

not obstructed ; and tenderness and some febrile action do not

exclude cirrhosis. The not unfrequent coincidence of multiple

neuritis and cirrhosis from alcoholism is worth bearing in mind.
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Treatment.—The first essential is that the ingestion of alcohol

shoukl be absolutely stopped; and in early stages, where the liver

is still uncontracted, and ascites has not yet appeared, it seems

likely that the fatal termination may be considerably delayed.

The diet should be light and easily digestible ; the bowels should

be kept active, and sickness and any dyspeptic symptoms may
be treated by effervescing salines, bismuth, and bitter tonics. Bui
when ascites occurs it is an indication of a serious, and perhaps
insuperable, obstruction to the portal circulation : an attempt to

promote its absorption must be made by the use of dim-etics and
piu'gatives. Of the forjner, acetate, nitrate, and bitartrate of

potassium, spirits of nitrous ether, squills, and digitalis are most
frequently given; and the resin of copaiba in doses of 15 grains

three times a day sometimes has a beneficial effect. Of pur-
gatives, sulpluite of magnesium, bitartrate of potassium, com-
pound jala}) powder, or elateriura may be employed. If these
fail to remove the fluid, and the abdomen becomes very tense,

paracentesis is reijuired, and it may sometimes be repeated with
success as the fluid reaccumulates. By many, indeed, early and
repeated tapping is recommended as a more satisfactory method
than its use at the last moment.

Other Forms op Atrophy and Contraction of
THE Liver.

Besides the acute yellow atrophy of the liver, and the atrophic
form of cirrhosis, some other conditions are described in which
the liver becomes very much smaller than in health.

Simple Atrophy.—This occurs chiefly as the result of old age
or of inanition. The organ may be reduced to half its normal
bulk, but there is no alteration in its structure and no induration,
the lobules being diminished in proportion to the size of the
Avhole organ. It produces no symptoms. Partial atrophy of the
liver may result from the external pressure of organs in the
neighboiu'hood, or of tight-lacing.

Red Atrophy of Rokitansky, or Chronic Atrophy of Frerichs.
—In these cases the organ is small, without Ijeing indurated ; it

is of dark reddish-brown colour, and contains a good deal of
blood. The hepatic cells are atrophied, and contain granules of
brown pigment ; and lastly, the portal vessels are said to be much
dilated right up to their interlobular branches, while the portal
capillaries are obstructed by brown pigment, so that they can
with difficulty be injected. The causes are said to be malarious
fevers and dysentery, or other forms of ulceration of the ahmentary
canal. It may produce ascites, like cirrho.sis ; but there is rarely
jaundice, and it is to be distinguished mainly by the evidence of
atrophy with a smooth surface, and by the history.
Simple Atrophy.—Dr. Murchison described an atrophy of the

liver with a nodulated surface, but without any cirrhosis. Never-
39
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theless, such a liver inny (aiis(! ascites, and may be indistinguisli-
ablo Iroiii cirrliotic atrophy during lU'v,.

Atrophy from Perihepatitis.—Another form of atrophied
liver which causes ascites is that produced by pei-ilie])atitis. J3y
this name is meant inflammation oF the capsule of the liver. It
becomes opaifue, wliite, thickened, and contracts so that the
anterior edge of the liver is bent on to the upper surface, nniking
the margin thick and romided instead of thin and sliarp. li' this
layer of new tissue be stripped off, the liver may resume its

normal shape. By the compression to which the liver is subject
the portal circidation is obstructed, and ascites results. (-See

Perihepatitis.)

FATTY IJVER.

The hepatic cells normally contain a small quantity of fat in the
form of minute globules. Under certain couchtions of di,sease

the fat is immensely increased, and each cell may contain such a
large amount that the nucleus and outline of the cell are entirely

obscured, and the cell itself might be supposed to be destroyed.

This change takes place first at the periphery of the lobule, later

the whole is invaded. The Mxer is much enlarged, it has a smooth
surface, is somewhat rounded at the edge, on section has a whitisli-

yellow colour and imiform api^earance, and it may actually float

in water. This fatii/ iufiltratmi occurs under two sets of con-

ditions. One is m association with general obesity and fatty

degeneration of other organs, such as the heart and the muscles.

A similar change takes place in some drinkers. The other follows

emaciating diseases, especially phthisis, and sometimes cancer.

In phthisis it may be explained by supposing that the fat cannot

be disposed of from defective respu-atory powers.

The fatty liver is painless ; it can be readily felt as a large,

smooth organ in phthisis ; but it may be less easy in obesity,

on account of the thickness of th'e abdominal walls. Dyspeptic

symptoms and deficient secretion of bile are referred to fatty

liver.

A partial form of fatty change occm-s as a result of long-

contmued congestion in the nutmeg liver of heart disease
;
the

fatty infiltration is confined to the periphery of the lobules.

As contrasted with the above deposit of fat in hepatic cells,

which still persist intact, an actual fatty der/enemtion Avith com-

plete destruction of the cell takes place as a result of acute yellow

atrophy and notably in poisoning by phosphorus.

LAEDACEOUS DISEASE OF THE LIVER.

(Amyloid Liver. Waxy Liver.)

Labdaceous degeneration has been already referred to in con-

nexion with empyema and phthisis ; and as the liver is one of
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the organs which is most frequently implicated, a short account

of the degeneration must here be given. It consists in tlie ior-

mation in the tissues of a firm, colom-less, translucent material,

which gives a special reaction with certain colouring agents.

Thus, iodine in tincture or aciuoous solution turns it a rich brown-

red or claret colour. The iodine may be applied to a section of

the fresh organ, with tlie simple provision that it shall be waslied

free of blood, and the affected parts are tlien mapped out by the

characteristic tint. The subsequent addition of dilute sulphuric

acid changes this to a dark purple hue. Methyl-violet or gentian-

violet turns lardaoeous matter red, while the surrounding healthy

tissue is stained blue.

The material, which -was thought from the iodine reactions to be

of a starchy nature, has been shown to contain nitrogen, and to

liave a chemical composition like the different forms of albumen
;

tlie tci-ni amyloid is therefore scarcely correct, and the names
lardaceous and waxy, which refer to the firm consistence of the

organs affected, are at present more suitable.

It resists chemical action and putrefaction. The tissues invaded

by it are, firstly in point of time, the walls of the blood-vessels,

especially the inner and middle coats, and the muscular fibres of

the same
;
secondly, various connective tissues ; and lastly, if at

all, the gland-cells of an organ. That it is not simx)ly a degenera-
tion seems to be shown by the fact that the affected organs are

enlarged—that is, that there is more material added than corre-

sponds to what is displaced. It has been suggested that it is due
to a transudation from the blood reacting on the .substance of the

tissue (Ziegler, Payne).
It occurs most often in the spleen, Iddneys, liver, intestines, and

stomach ; and with decreasing frequency in the supra-renal cap-
sules, lymphatic glands, thyroid, aorta, ovaries, and uterus.

Lardaceous degeneration can, in the vast majority of cases, 1)C

attributed either to prolonged suppuration from phthisis, tuber-
cular disease of l)ones and joints, and empyema, or to syphilis

without suppuration. Other cachectic conditions luive lieen

present in a few instances. The way in wliich these causes
operate is still uncertain. Dr. Dickinson's view is that the pus
drains off a (|uantity of alkali from the body, and that the
lardaceous material is deposited in conse(juence. But this is not
free from objection when suppuration is the cause, and it has
failed hitherto to explain the cases due to syphilis alone.

In the liver the lardaceous change attacks the capillaries of the
lobules, and first of all those in the mid-zone, which are mo.st
intimately connected with the divisions of the hepatic artery.
As this deposit increases the hepatic cells are compressed and
atrophied, but they are only occasionally the seat of lardaceous
deposit. The liver becomes enormously enlarged, has a smooth
surface, a somew^hat roimded edge, and is entirely free from
pain or tenderness. The disease causes no jamidice. It arises

L



612 DISEASES OF THE LIVER.

from the several causes mentioned—namely, phthisis, prolonged
suppuration, syphilis, or other cachexia ; and is accompanied by
a similar change in other organs, producing enlarged spleen,
albuminm-ia, and diarrhoea. A lardaceous liver, which is at the
same time the seat of syphilitic gummata or cicatrices, naturally
loses its imiform smooth surface, but may be recognized by its

other associations. The portal cu'culation is not obstructed by
the lardaceous change, and although ascites is not unfrequently
present, it is mostly associated with general anasarca, and must
be referred with it to coexisting disease of the kidneys.
Prognosis.—This is very bad, but cases of improvement after

efficient surgical treatment have been recorded.

Treatment.—The cause must be, if i^ossible, removed. This is

imi^racticable m phthisis ; but other sources of suppuration may
perhaps be treated sm-gically ; and potassium iodide, cod-liver

oil, iron, quinine, and other tonics should be given. Mercury
and potassium iodide should be used in syphilitic cases.

Other Enlargements of the Liver.

Enlargement of the liver also occm's hi leuchsemia, and a

simple hj^i^ertrophy is described by authors ; but little is kno^vn
of the conditions under which this last occm's.

SYPHILITIC DISEASE OF THE LIVER.

This may be congenital or acquired.

Congenital syphilis occurs in two forms : firstly, as an intersti-

tial hepatitis
;
secondly, as gumma. The diffuse change begins

as a cellular infiltration, which developes into a fibroid induration,

and is generally most marked in the interlobular spaces ; but

sometimes it invades the lobules, and surrounds each cell with a

layer of fibrous tissue, constituting a true intercellular cirrhosis,

and leadmg to considerable enlargement of the organ. Pro-

bably contraction may take place subsequently. Gummata and

cicatrices are less common than in the acquired disease.

Acquired sijphilis also produces diffuse hepatitis and gummata,
but the latter are much more frecpient. They present the general

features of gumma in other situations, being more or less cu'-

cular, yellow masses, tough, and elastic, sm-rounded by a zone of

gray fibrous tissue, from which branch off numerous bands into

the adjacent hepatic substance. The contraction of the filn-ous

tissue tends to produce a depression or fissure on the surface of

the liver, at the bottom of which Hes the gumma which has

caused it ; and so the organ may become coarsely lobulated and

deformed. Gummata not unfrequently break down in the centre

into a puriform detritus : on the other hand, they may become

completely fibrous, so that nothing remains but a depressed .scar

:

or calcareous granules may be deposited in them. Livers affected



NEW GBOWTHS IN THE LIVEK. 613

with gummata often undergo the lardaceous degeneration, in

consequence of which they may be of large size in spite of cica-

tricial contractions. Perihepatitis is another change resulting

from syphihs.

Symptoms—Occasionally a large gumma may form a promi-

nence on the anterior surface of the liver, smooth and elastic,

and strongly suggestive of a hydatid or other cyst. More often,

but probably in later stages, syphilitic livers are large, hard,

irregular on the surface, and deformed, from the contraction of

the fibrous cicatrices. Neither ascites nor jaundice is necessarily

present, but in particular cases they may occur from the pressure

of a gumma upon the portal vein or the bile-duct. Albuminuria

from' coexisting lardaceous disease of the kidney is often asso-

ciated with it. A case was recorded by Dr. Bristowe, at the

Clinical Society, which shows that gummata may be accompanied
by decided fever of hectic type.

Treatment.

—

^Ve may hope for some lienefit from potassium
iodide in early cases ; but in those with old cicatrices and exten-

sive lardaceous disease, little good can result, beyond, perhaps,

the prevention of further mischief.

TUBERCLE OF THE LIVER.
This is almost invariably a part oE a general tuberculosis. It

occurs either as minute grayish-yellow granulations, less than a
pin's head in size ; or of somewhat larger (3-5 mm.) and bright
yellow masses, more easily detached from the surrounding liver-

tissue. These larger masses are often softened into a cavity in

the centre, which is deei^ly stained with bile. As a rule, no
local symptoms accompany hei)atic tuberculosis ; but occasionally
a general enlargement of the liver results ; and in rare cases there
is jaundice (see Miliary Tuberculosis, p. 119).

NEW GROWTHS IN THE LIVER.
The only tumour of the liver that is at all common is carcinoma.
Of others, cavernous angeiomata, simple cysts, and the lympho-
raatous deposits associated with Hodgkin's disease are the most
freciuent. They rarely cause definite symptoms. Cases of spindle-
cell sarcoma, melano-sarcoma, cysto-sarcoma, myxoma, and ade-
noma have been recoi'ded.

Carcinoma of the Liveb.

Pathology.—Primary carcinoma occurs, according to Ziegler,
in three forms—as nodules appearing in any part of tlie liver, as a
diffuse infiltration, and as a growth confined to the interlobular
connective tissue. In its structure it often consists of a typical
clump of epithelial cells ; or they may be formed on a glandular
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type witli cylindrical cells. But more than three-fourths of the
cases of cancer of the liver arc secondary to cancerous deposits,
eitlicr in the liver itself or in other organs, especially the stoniadi
and pylorus, the small or larg'c intestine, the f'all-hladder, the
H-lands m the portal fissm-c, the uterus, the female breast, or the
vertebra?. A not infrequent antecedent of cancer is the presence
of gall-stones in the gall-bladder or in the cystic or common duct.
The cancer cells are carried to the liver by branches of tlie poi-tal
vein, and lodged in the lolnilar capillaries. The form of the second-
ary cancer, whether soft or hard, or melanotic, is determined to a
certain extent by the nature of the primary gi-owth.

If the cancer is diffused, the liver is merely enlarged : but when
it exists in the form of nodules, or separate tumours, the livei-

takes at the same time the most varied shapes. Each nodule tends
to grow evenly in every direction and thus to keep a globular
form, and when it reaches the surface, it will project as a hard,
convex, or hemispherical outgrowth. But as the nodules become
larger—for instance, one and a half to two inches in diameter—
they often break down in the centre into granular and fatty de-
tritus, and as a consequence those that project on the surface,
being unsupported on one side, sink in ancl form a central depres-
sion or imibilication, which is a very characteristic feature of the
cancerous liver as felt through the anterior abdommal wall. The
lower edge of the liver is also irregular and nodulated. On section
such a liver presents irregular areas of wliite cancer growth, with
a more or less circular outline ; the larger ones are softening in

the centre, and many of them are blotched by haemorrhages.
The intervening hepatic tissue is often of a deep brown or yellow
colour, ^^^^ere the cancer has started from the gall-bladder, or

the bile-duct, or has grown in from the j)ortal fissm-e, the growth
is most extensive in that region, or may be (piitc confined to it.

Sometimes the empty gall-bladder, or a gall-liladder containing
some calculi, is embedded in a mass of cancer. Cancer nodules

near the portal fissure may compress the bile-duct or the portal

vein, and the latter may be entirely filled by the new growth.
-Etiology.—The chief features in the aetiology of cancer of

the liver are its relations to the various primary lesions above-

mentioned, and to gall-stone troubles of older date. Like cancer

elsewhere, it is most common between the ages of forty and fifty.

Symptoms.—Cancer of the liver usually gives rise to a good

deal of pain, affecting the right hypochondrium, shoulder, and
loins. At fii-st not much more than a sense of weight and un-

easiness, it afterwards becomes severe and lancinating, and is

accompanied by tenderness. Occasionally, however, pain is

absent. The liver, as already'' stated, is enlarged ; it ]uay reach

far below t]>e nmbilieus, and over towards the left side; the

nodules are pr(miinent on the surface, and the irregular outline

may even be seen in profile. For the most part the enlargement

is in a downward direction, but large masses may grow from the
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convex surface, and force up the diaphragm so as to compress the

base of the lung. The surface of the cancerous mass is, as a rule,

of almost stony hardness, distinctly more hard than lardaceous

disease, or cirrhosis, and the transition from hard cancer to the

soft normal tissue can often be recognized. Jaundice occiu-s in

about half the cases, and can generally be shown to result from

pressure on the main bile-duct, especially in those cases whei'e

the cancer starts from the portal fissure. Similarly, ascites is

often, but not always, present, and rarely is the lluid as abundant

as it may be in cirrhosis. It mostly depends on direct liressurc

on the portal vein or its large branches; occasionally on a co-

existing peritonitis. The emaciation, pallor, and prostation

common to malignant diseases of the abdoiuinal viscera arc also

l^resent.

Prognosis.—This is hopelessly bad; the duration is rarely

more than twelve months, and the softer forms of growth may
kill within a month or two.

Diagnosis.—A jaundice of some month.s' standing in an old

person with an enlarged liver is, in the great majority of cases,

due to cancer, though occasionally the bile-duct may be ob-
structed permanently by a gall-stone. If nodules of cancer can
be felt on the liver, the diagnosis is so much the more certain. In
cases Avithout jaundice, the large, irregular, and bossy liver, and
the emaciation of the patient are generally distinctive. Lar-
daceous and cirrhotic livers are less hard and more uniform

;

syphilitic livers may be irregular and painful, but often occur in

younger peoj^le, and have their own special history. A long
history of gall-stones does not exclude, but rather favom'S the
possibility of cancer.

Treatment.—This can be only iialliative, and consists in
relieving pain and in meeting other -symptoms, mostly of the
digestive organs, such as vomiting, flatulence, and constipation.
The diet .should l^e light but nutritious, and, considering the
functions of the liver, saccharine and oily substances should be
sparingly given.

HYDATID OF THE LIVER.
Hydatid tumours are cysts whicli contain a colourless, non-albu-
minous liquid, and which arise as a stage in the development of
an intestinal worm, the 'Tienia echinococcits. They may occur in
any part of the body, such as the brain, lung, spleen, peritoneal
cavity, intermuscular spaces, or spinal canal, but arc most fre-
quent in the liver ; and accordingly the description of their growth
will be given in this place.
The Tsenia echinococcus is a minute tapeworm, measm-ing only

one-quarter of an inch and consisting of four segments, of which
the. first ha,s booklets and suckers, and the last, longer than the
other three put together, forms the mature proffhttis {see p. o79).
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This worm iiiliabits the Intestines of tlie dof?, and its eestoid form
infests the slieep, just as the cestoid form of the human Twnin
solium is found in pif?s, and that of the Taiiiia mcdiocanollata in
(.attle. If tlu; ova ot: the dope's tajnia by any accident readi the
human intestine, an embryo in due time escapes, and finds its

Avay to the liver, where it loses its hooks, and is transformed into
a vesicle ov cyst, containing a clear liquid. Its walls consist of
an outer laminated very elastic layer, and an inner, parenchy-
matous, layer, containing granular matter, cells, muscle filires, and
a vascular system. As it grows, it sets up a certain amount of
irritation in the tissue aromid it, and a layer of fibrous tissue is

developed in immediate contact with it. The liquid is clear, or
just opalescent, of specific gravity l(XJo or 1007, and free from
albmnen ; but it is said to contain a small (juantity of gi'ape

sugar, and succinate of ammonia.
As the cyst gi-ows it may be reproductive in three ways.

Firstly, when the cyst has reached the size of a walnut, it deve-
lopes from its inner parenchymatous layer smaller cysts, wliich
remain attached by a pedicle, and in wliich are formed from three
to six or more scolices—tliat is, small cyst-like bodies with four

suckers and a ring of booklets at one end. The cysts containing
them are called brood cajysules, and are sometimes so numerous as

to give a velvety appearance to the umer surface of the hydatid
cyst.

Secondly, the original cyst produces so-called daughter-cysts,

either directly from the brood capsules which then become
detached, or by independent growth between the two layers of

the cyst, and subsequent discharge into its interior. The
daughter-cysts have the same structure as the original, or mother-

cyst, and may produce within themselves granddanyhfer-cysts.

Thus, a mother-cyst may contain hundi-eds or thousands of

cysts, of all sizes from a pea upwards. This is called endogenous

cyst-formation.
Thirdly, daughter-cysts formed between the layers may be dis-

charged externally into the liver (or other organ), constituting

exogenotis cyst-formation ; and this is more common in animals.

A hydatid-cyst may be sterile, producing neither brood cap-

sules nor daughter-cysts.

A very rare kind of hydatid is the multilocular hydatid. It

forms a hard globular mass, consisting of a number of spaces or

alveoli, about the size of peas, with transparent, jelly-like con-

tents, which Virchow showed to be the remains of hydatid cysts.

Scolices are sometimes found, but the cysts are mostly sterile.

The ordinary hydatid cyst may grow to an enormous size, so as

to contain several pints of fluid, and it thus constitutes a tumour

which exerts considerable pressure on sm-rounding parts.

Changes in the Cyst.—A hydatid cyst may last for several

years, without any essential change beyond its growth
;
but its

existence may be shortened (1) by spontaneous rupture, (2) by
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deatli and conversion into a hariiiless mass, and (3) by suppuration.

The exact cause of death is not always clear ; it has been thought

to be due to the entrance of IMle into the cyst, or to the external

capsule becomino: too rigid to allow of the nutrition of the

daughter-cysts ; but Dr. Fagge mentions cases which are opposed

to either view. In any/case, the result is that the hydatid is con-

verted into a mass of opaque membranes, more or less closely

packed together, and mixed with a yellow pasty or putty-like

material, in which calcareous salts and cholesterin crystals can be

recognized. If suppuration takes place, the hydatid is also

killed, and the abscess thus formed contains shreds of hydatid

membrane, and the silicious booklets from the heads of the

scolices. On the other hand, if a cyst ruptures spontaneously, it

is followed by suppuration.

Symptoms.—Of these the most important is the swelling
which the liver, enlarged by the presence of the hydatid, forms in

the upper part of the abdomen. If the cyst is deeply seated, or

on the upper surface of the liver, the swelling may be entirely

due to the displaced or enlarged liver; if the hydatid is near the
anterior surface, it forms a distinct globular, or hemispherical
prominence, which is tense, elastic, and, if of suiRcient size, dis-

tinctly fluctuating. Such cysts sometimes i^resent what is known
as the hydatid thrill. If the finger or fingers of the left hand are
laid on the tumour, and are struck with the tips of the fingers of
the right hand, a vibration is set up which can be felt for some
little time by those of the left hand which remain applied. It is,

however, by no means always felt, and it is of doubtful signifi-

cance, since it is probably due merely to the tension of the cyst-
Avall, and may therefore presumably be obtained in other cysts, if

tightly filled.

Cysts which do not merely project from the lower surface of
the liver, but occupy its substance or upper part, frequently exert
a local pressure upon the ribs and diaphragm, so that the right
side of the chest is markedly bulged, the lower ribs are lifted up,
and the costal angle of that side (the angle between the right
margin of the ribs and the mitldle line) becomes larger than that
of the opposite side. The base of the lung is often compressed,
and dulness occupies the lower part of the right chest, sometimes
to be distinguished from that of pleuritic effusion by the margin
of its dulne-ss being high in the axillary line, and falling lower as
it reaches the spine; whereas the upper margin of dulness of
pleural fluid is at the same level all round.
A comparatively small cyst may press on the portal vein and

cause ascites, or on the bile-duct and cause jaundice.
Pain is not generally a prominent symptom in hydatid tumour

of the liver. It may be entirely absent or it may be severe, even
when the tumour is small. It sometimes depends on the occur-
rence of peritonitis over the cyst, or on the mere size of the
cyst causing much local tension. The health of the patient is
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generally good, and at first entirely unaffected by the pi-esenoe
ot the hydatid.

.Suppuration of the cyst is commonly indicated by tlu; onsd
of pain, or its increase if formerly present; the palieut loses
health and strength, and has elevalion of tempei-atui-e, with
perliai)s rigors. He has, indeed, an abscess of the liver, with its
accompanying eonditions

; and this abscess may, similarly, point
and discharge its contents in diffei'ent directions, iiupture through
the abdominal parietes has occurred with varying results : ])er-
foration into the stomach or alimcMitary canal may lie lollowed
by recovery, daughter-cysts and portions of the molher-cyst
escaping l)y the fjeces or l)y vomiting. Or the cyst opens into the
base of the lung, and pus, cysts, and bile-pigment are expectorated,
also with a favourable result in some cases. Rupture into the
pleura, pericardium, or ijcritoneum is nearly always fatal, the
exception l)eiug most likely to occur in the case of the peri-
toneum. Sometimes the hepatic vein, or the inferior vena cava
lias been opened, and daughter-cysts have l^eeu carried into the
right ventricle and have l)locked the branches of the pulmonary
artery ; and the portal vein has also heen invaded. If the cyst
communicates with the biliary passages, bile mixes with the
fluid, and stains the daughter-cysts, causuig the death of the
])ai'a.site. Conversely, the cysts may lodge in the bile-ducts and
cause jaundice.

Diagnosis.—Hydatid is distinguished by its being a localized
swelling of the liver, of long duration, and not affecting the
health of the patient. Wliere it is accessible to i)alpation, its

round, clastic, and fluctuating properties distinguish it from most
other enlargements of the liver. Sometimes a hydronephrosis
may closely simulate a hydatid, but generally it is distinguished
by a lower position, liy the colon lying in front of it, and by the
slightness of its movement on inspiration. The test of a hydatid
cyst is the nature of the fluid ckawn from it by aspiration or trocar

and cannula. This has the ijroperties alreatly described (p. 61 (i):

in addition, it may contain some flocculi, consisting of detached
scolices, or the minute hool% lets which are their most characteristic

feature. These measure about in. m length, are slightly

cur\ ed, and present a prominence on the concave side, which
makes them almost triangular.

^^hen suppuration has taken i^lace, it is indicated by the local

pain, tenderness, and pro.minence, combined with the constitu-

tional disturliance ; and the previous history will generally help

to distinguish the hydatid from the tropical or j^ytBinic abscess.

In the case of a supposed pleuritic effusion, hydatid may be

suspected if there is cUsproportionate disi)lacement of the liver

downwards, or if there are other hepatic symi)toms. It is proved

by the withdrawal of clear hydatid fluid, or thick fluid stained with

bile, or of thick grumous or offensive pus containing booklets.

Treatment.— Fropkijlactic. — Since the hydatid of man is
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obtained from the Taenia echinococcus of the dog,' and that is

propagated by means of the sheep and pig, it -is desirable—

firstly, to prevent dogs from eating offal from slieep and pigs

;

and, secondly, to destroy the tape-worms (or their ova) developed

in the dog. "For this last purpose, it has lieen recommended to

purge dogs periodically, and to burn or bury their excreta;

furtlier, to scald frequently the floors of then* kennels.

CVm^/iv.— This is almost entirely surgical in its nature:

medicines have no influence upon the growth of the parasite.

The methods employed are— (1) Sim])le puncture of the cyst,

and withdrawal of the hydatid fluid
; (2) incision of the cyst, in-

sertion of a tube, and free fli-ainage
; (3) electrolysis, by inserting

two needles forming the poles of a battery. Successful i-esults

haA^e been obtained liy all the methods. Apparently, the with-

drawal of the liquid by a trocar and cannula is sufficient to

kill the parasite; and it is stated by Dr. Fagge that the re-

accumulation of fluid, which is observed after paracentesis, is not

due to fresh hydatid fluid, but to inflammatory serum, which
again after a time subsides, leaving the cyst cured. If a free

opening is to be made, it seems desirable first of all to employ some
method for getting the liver adherent to the parietes. Recently,

however, ^vith antiseptic precautions, the peritoneal cavity has

been dehberately opened, and the liver directly dealt with.

Suppuration necessarily takes place, a drainage tube has to be
kept in, and the cyst gradually contracts.

If the cyst has already suppurated, it must be opened and
treated in the same way as an ordinary hepatic abscess.

CATARRHAL JAUNDICE.

{Catarrh of the Bile-Ducts. Simple Jaundice.)

This is one of the commonest forms in which jaundice occurs.

It is generally believed to be caused by obstruction of the
common bile-duct by catarrhal inflammation, "which has spread
up from the duodenum, and which has caused thickening of the
mucous membrane of the duct, with or without some excess of
its secretion. As the patient almost invariably recovei's, oppor-
tunities of verifying the diagnosis are (|uite exceptional ; and by
some the term simple jaundice is preferred, as not committing
one to a definite statement as to its cause.

etiology.—In some cases it appears ciuite likely that it has
been pi-eceded by a catarrhal condition of the stomach and
duodenum. The patient may have indigestion, weight, pain, or
distension of the stomach after food, with, perhaps, occasional
sickness for three or four weeks before the jaundice ; and in other
cases it may occur after unusual indulgence in particular kinds
of food; but in very numerous instances the jjatient knows abso-



620 DISEASES OP THE LIVER.

lutely nothing of liis illness until he himself sees in the looking-
glass, or is told by his friends, that liis skin is acc^uii-ing a yellow-
tinge. The chief cause of a distinctly catarrhal jaundice is the
catarrh of the gastro-duodenal mucous membrane ; but Murchison
calls attention to a catarrh of the bile-ducts occurring in gouty
persons, and occasionally in constitutional .syphilis. It may also
be set up by local diseases of the bile-ducts, such as gall-stones,
but here the jaundice results from the gall-stone, and any symp-
toms due to the secondary catarrh would be subsidiary. Dr.
Fagge and other writers would include under the head of simple
jaundice the well-known instances of jaundice from fright, the
main features of which are, at any rate, similar, and also the
cases of "epidemic jaundice." Often, in simple jaimdice, no
cause can be assigned with certainty. Simple or catarrhal
jaundice is especially frequent in early life.

Symptoms.—A characteristic jaundice then developes, the
skm and conjunctivse are of a bright yellow colour, the urine is

yellowish-brown, or as dark as porter, and gives the i>lay of

colours with nitric acid ; the faeces are pale, or clay-coloured.

The temperature is generally normal, and there may be no con-

stitutional disturbance, the patient being able to do his work as

usual ; but often he is languid, mdisposed for exertion, with a

bad appetite, and some nausea. Occasionally, the jaundice is

preceded by severe pains in the limbs. There is mostly no paia
in the hepatic region, and not even tenderness ; but both maj' l^e

present in moderate degree. The liver, also, is often not at all

enlarged, but sometimes its dulness reaches one or two finger-

breadths below the margin of the ribs, and the edge may then

be felt, as Avell as the distended gall-bladder. The bowels are

variable, most often constipated, occasionally loose. The pulse

may be unaffected, but it is especially in this form of jaimdice

that abnormally slow pulses have been recorded.

The illness lasts from two to five or six weeks, and the jaundice

gradually disappears, the urine becoming normal in colour first,

and the skin more slowly recovering.

The Diagnosis is generally easy. The painless, or almost

painless, onset of jaimdice in a young person, previously healthy,

and presenting no enlargement of the liver, or scarcely any, as a

rule distinguishes it from the jaundice of gall-stones, of cancer,

and of cirrhosis, the three other most common causes. Acute

yellow atrophy may begin with a jaundice, which is in no respects

different from simple jaundice, and Avhich lasts from three to five

weeks before the onset of the serious symptoms. But the disease

is extremely rare, and there are never any signs by which one

can anticipate its occurrence in a given case.

Prognosis.—With the above exception it is entirely favourable.

Treatment.—The patient need not be confined to bed, nor even

to the house, but should take a light, simple diet, and avoid stimu-

lants ;
and a saline laxative should be given if the bowels are
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actually confined. Sonietlmes the jaundice passes o3 quickly with

httle else, but in many cases recovery is hastened by the internal

use of alkaline remedies, especially the bicarbonate of soda m
combination Avith rhubarb, taraxacum, or calumba. Carlsbad and

Vichy waters are often recommended, and the Carlsbad salts are

especially useful, if a laxative is reiiuired. German writers advise

daily injections per rectum of one or two (juarts of water at

a temperature of 60° to 90° F., to be retained as long as possible.

A recent French writer, M. Chouffard, says that improvement

begins almost at once
;

pruritus and yellow vision disappear

(juickly, the fteces resume their natural colour, and bile-pigments

cUsappear from the lu-ine in from two to eight days. It is said

to be proved that the injections cause contraction of the gall-

bladder, and it is suggested that these contractions might over-

come any obstruction from accumulated mucus m the common
duct. Compression and faradization of the gall-bladder in cases

where this is palpable have also been employed. But the former

is, perhaps, not entirely free from risk.

C4ALL-STONES.

Biliary calculi, or gall-stones, are formed from the bile in the

gall-liladder, or very rarely in the bile-ducts in the liver. They
vary in size from a mere sand to ovoid masses of two inches in

length by an inch in breadth ; more often they measure from a

quarter to half an inch in diameter. They are often roughly
cubical in shape, presenting facets, which indicate that several

have been in contact ; or they may be more rounded, or spherical.

The largest have the ovoid shape, which would result from their

occupying the whole cavity of the gall-bladder. They are olive-

gi-een or brown, or yellowish-brown in colour, and, on section,

often show a central dark nucleus with concentric markings, and
radiating lines. The constituents of gall-stones are bile-pigment,
cholesterin, and calcium salts. Those which consist mainly of

bile-pigment are small, dark, and friable. Others have a
nucleus or centre of bile-pigment, and are surrounded by layers
of cholesterin crystals which i-adiate from the nucleus ; these
stones are generally larger, harder, and have a paler colour.
There may be only a single gall-stone of large or medium size,

or there may be several hundreds.
etiology.—Not much is known of the conditions which deter-

mine their formation. They are commoner in advanced life, and
occur in women more often than in men

;
they are deposited, as a

rule, in the gall-bladder, and very rarely in the ducts inside the
liver, so that the fonner must present some conditions of the bile—e.f/., of stagnation or concentration—favourable to the deposit
of its constituents in the solid form. Cholesterin is likely to be
precipitated by anything which lessens the alkalinity of the bile,
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such as a deficiency of the soda salts, or a catarrhal state of tlie
)ilc-(lncts prochifiiig excess of mucus, which may undergo acid
l(>rmcntatioij. Sedentary occupations, and over-indulgence in
food seem to liave some influence; the fatty and stai-chy con-
stituents are thouglit to be more injurious.
Effects of Gall-stones.—They are sometimes entirely liarm-

less, and arc often found after death in the gall-bladders of
])atients who have never been known to complain of their pre-
senc6

;
but, on the other hand, they may give rise to vei-y serious

sym])toms, and are not unfre(|uently the cause of deatli.
1

.
One of the commonest I'esults of gall-stones is /n/ianj colic,

or an "attack of gall-stones," as it is sometimes called. 'J'liis

occurs when the gall-stone is, either by muscular contraction, or
by the pressure of bile behind it, driven down into the cystic or
common duct towards the duodenum. Here it sets up spa.sniodic
contraction of the duct, and intense pain is the result. The
patient is seized, often suddenly, witli agonizing pain in the right
hj'pochoudrium and lower part of the chest, in the right shoulder,
and back. Tliis is often so severe that he is bent doul)le, or
writhes on the floor or bed. Shivering may occur, and even
epileptiform convulsions, and the patient is pale, collapsed, with
profuse sweating, and a small, feeble, generally (piick pulse.
After a time the pain becomes dull and aching, until a fresh
attack of the acuter kind occurs.

The attack may terminate in a short time by tlie passage
of the gall-stone into the duodenum, when the pam subsides.
More often, within a few hours, or a day or two of the l^eginning
of the pain, bile-jjigment appears in the m'ine, and the patient
becomes jaundiced. This is an indication that the gall-stone is

impacted in the common bile-duct, so that an obstructive
jamidice has resulted. All the characteristics of this condition
are present—deep jaunchce, bile-pigment in the urine, and -pale

fjeces. This again may terminate by the passage of the stone
into the duodenum, wlien the bile again flows freely, the pain
subsides, and more gradually the jaundice clears up. AN'hen

this happens, the fseces should be searched for the gall-stone,

which may be found by washing them with water, and ])assing

the washings through a sieve.

But the time which elapses between the imijaction and the
discharge into the duodenum is very variable ; it may be several

weeks, (luring which the patient remains jaundiced, and is .subject

to more or less pain, tlie liver being also somewhat enlarged, and
the gall-bladder distended. Even then the stone may pass, and
the patient is free from further trouble until another stone

travels down the duct. In this, Avay several attacks may occur.

2. t)n tlie otlier hand, there may be a permanent impaction of

the gall-stone in the common bile-duct. This is not unfrequently

at the termination of the bile-duct in the duodenum, tlie very

.small orifice of which offers in the case of rather large stones a
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areater resistance than the calibre of the duct itself. Ihis con-

tinued obstruction has effects both on the liver and on the

"•all-])ladder. The liver is at iirst considerably enlarged from

dilatation of its ducts, which are distended with liile. Hometinies

the ducts are dilated uniformly, at others more irregularly mto

"lobular cysts ; after a time, too, their contents become mucous

m character. They exert a certain amount of pi-cssure on the

tissue of the liver, and cause it to atrophy ; so that subsequently

the liver becomes smaller, and ratlier flaccid. It does not appear

to be tlie fact tliat this olistruction in man ever produces a

cirrhosis comparable with that which follows the abuse of alco-

hol. The effect of the impaction on the gall-bladder is to cause

its distension, so that it projects below the edge of the liver,

nearly in the mammary line ; here it can be recognized as a

large tense cyst, having a globular shape, since its fundus is the

part that is felt descending on inspiration with the enlarged

liver. The content.?, which are at first bile, gradually get mixed
with mucus, secreted from its lining membrane, and ultimately it

may contain this last secretion alone. In these instances the

patients may die of some complication, such as erysipelas, or

tulierculosis, l)ut much more frequently their end is ilue to the

development of cancer about the gall-bladder or bile-ducts.

Sometimes an impacted gall-stone, not large enough to obstruct

completely, will cause attacks like ague, probably from nerve-

irritation (Ord).

3. In other cases the gall-stones remain in the gall-bladder,

and there set up various changes. They may entirely fill it, and
can sometimes be felt through the abdominal wall as a hard mass,
which may give a sensation of cracklmg on being handled. They
may set up inflammation of the mucous membrane, or .suj)pura-

tion, and if of large size they cause ulceration or sloughing
of the wall of the gall-bladder. The bladder may then contract
adhesions to the colon or the duodenum, when a fistulous com-
munication is made between them, and the stone or stones pass
directly into the intestine. Such a stone is rarely vomited ; more
frequently it passes j^er anum, or causes a fatal intestinal obstruc-
tion {see p. 567). Not unfrequently, also, the gall-bladder adheres
to the abdominal parietes, and -an abscess is formed in them,
which commimicates often by a .sinuous tract with the cavity of
the gall-bladder.

4. Amongst the other results of gall-stones are fatal peritonitis
from rupture of the gall-bladder, suppuration of the bile-ducts,
and formation of abscesses in the liver. {See Abscess of the Liver,
and Pylephlebitis.)

Diagnosis.—Biliary colic may be confounded with other
sources of pain in that region : pleurodynia, pleurisy, intercostal
neuralgia, gastric pain, intestinal and renal colic, Avhich can
generally be distinguished by the localization of the pain or other
features accompanying them. But the passage of gall-stones is
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not always associated -with pain, and cases of impaction with
jaundice may be misunderstood from the absence of this symp-
tom. In older cases, tlie history of repeated attacks is of great
service

;
but the recognition of special complications must depend

on a careful analysis of the symptoms.
Prognosis—This need not be unfavoural^le in a first attack

of colic
;
many people recover even after several, l^ut when

jaundice from impaction is of long duration, the possibility of
more serious consequences, such as cancer, 7nust not be forgotten.
Treatment.—Any special treatment for the prevention of gall-

stones can scarcely be undertaken before their presence is

indicated by an attack of biliary colic. The diet should then be
carefully regulated, moderate in cpiantity, starch and fat should
be limited, sufficient exercise should be taken, and alkaline waters
should be di-unk freely. Those of Carlsbad, Vichy, Kis.singen,
Marienbad, and Ems are especially recommended. AMth a view
of supj)lying the deficiency of soda salts, G. Harley advises 1 or -2

drachms of sodium sulpliate every morning before breakfast, or
20 to 30 grains of sodium bicarbonate with a drachm of succus
taraxaci every night. Bartholow prefers the phosjiliate of sodium,
a drachm daily given in hot water.

For an attack of biliary colic, the patient should be placed in

a hot bath, or hot fomentations or poultices should be applied
to the right side. INIost relief will be obtained from the subcu-
taneous injection of morphia in a dose of a quarter to a third of a
grain, to be repeated, if necessary, in three or four hours ; similar

relief, but less speedj^, will he given by opium, beginning with
2 grains, and giving another grain every three hours till reUef is

obtained. Murchison recommends half a grain of extract of

belladonna every two hom's ; and chloroform may be inhaled with

temporary relief.

The effects of gall-stones on the gall-bladder and surrounding

parts may have to be treated as they arise, and according to the

symj)toms which they produce ; but the limits of treatment have

been considerably extended of late years by the surgical opera-

tions of cholecystotoiny—i\\Q opening of the gall-bladder, and
cholecystectomy— removal of it. By the first, the gall-bladder

can be emptied of stones. A. diagnosis of gall-stones having

been made, the gall-bladder is first sounded by an aspirator

needle passed through the parietes
;
and, their presence being

proved, an incision is made over the gall-bladder through the

abdominal wall, and the gall-bladder and ducts are directly

examined. Any fluid is drawn off from the gall-bladder, and it

is then incised, the gall-stones removed, and the edges stitched

to the abdominal wall, so as to form a fistula, which commonly
heals within a few weeks.

Cholecystectomy may be practised when there have been re-

peated attacks of gall-stones. The gall-bladder is removed after

evacuation of its contents, and hgature of the cystic duct.
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PERIHEPATITIS.

Pathology.—Pcviheijatitis, or iiiilainiuation of the capsule of

the hvor, may be acute or chronic, locahzed or more generaUy

diffused. It is set up by several of the structural changes in the

liver, such as cirrhosis, lardaceous degeneration, syphilitic dis-

ease, cancer, hytlatid, and abscess ;
by extension of inflammation

from an ulcer of the stomacli, according to Dr. Murchison, and
from pleurisy, and it forms part of a general peritonitis. But
in some of tlie most marked cases the cause is by no means
obvious. It is not due to spirit-drinking. Dr. Fagge .showed

its frequent association with Bright's disease, and considered that

if there was a disproportionate amount of ascites in a case of

renal dropsy, it was likely to be due to periliepatitis. There is

probably more yet to be learnt on this point.

When the liver is affected with perihepatitis, tlie cap.sule is

opaque and more or less thickened ; often the thickening is dis-

tributed in patches irregularly over tlie sui-face ; and such patches
may be determined by tlie disease wliicli causes tlie inflammation
of the capsule. Sometimes the liver is completely enclosed in a
membrane, one or two millimeters or more in thickness. In
such cases the organ has a rounded anterior edge, Avhich is due
to the actual margin of tlie liver being lient back upon the upper
sm-face, and held there by the thick capsule. This membrane
may be stripped off without destroying the tissue beneath. The
consistence of the liver would appear to vary ; Dr. Fagge says it

is rarely cirrhosed, but soft and often fatty. Dr. Murchison
speaks of induration arising from perihepatitis. These severer
forms lead to ascites, either by compressing the portal vein in
the portal fissm-e, or by contracting upon the whole organ so as
to limit the supply of blood, and hence obstruct the portal
circulation.

Symptoms.—In some cases of perihepatitis, probably more
often those in which the process is acute or subacute, and brought
on by tlie changes in the liver above enumerated^ there are other
definite symptoms of its presence—namely, pain—which Dr.
Murchison describes as constant and severe, aggravated by pres-
sure, movement, or coughing, and increased by lying over on
the left as well as on the right side ; with this there may be some
fever, but jaundice is not often present. Occasionally, a friction-
sound can he heard, or the rub can be felt on laying the hand
over the hepatic region. To this cause no doubt is due some of
the pain of hydatid, cancer, abscess, and other hepatic diseases.
Treatment.—Pain must be relieved by opium, and local ano-

dynes. Paracentesis may be necessary for ascites.

40
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PYLEPHLEBITIS.

Tuts ocouts in two forms, adhesive and suppurative, which have
been ah-eady referred to, the one as a cause of ascites (p. .'394)

the other in connexion witli multiple abscesses of the liver.
'

Adhesive Pylephlebitis.

This is more generally a thrombosis of the portal vein, in which
the clot adheres to the wall of the vein, and becomes ultimately
oro:anized in the same way as thrombi in other situations.
Its causes are those changes which liring about retardation of
the blood-current in the portal vein or its distribution, such as
cirrhosis, syphilitic disease, the pressure of tumours on the trunk
of the vein, or its implication m perihepatitis, or chrome perito-
nitis near tlie fissure of the liver.

Symptoms.—The obstruction to the portal vein necessarily
leads to symptoms closely resembling, or identical with, tho.se of
cirrhosis, viz., engorgement of the portal vein radicles, showing
itself in ascites, with enlarged spleen, diarrhroa, and haemorrhage
from gastric and intestinal vessels. The collateral circulation
becomes developed in the same way as in cirrhosis, and the
.superficial abdominal veins are commonly enlarged, relieving
thus, for a time, the portal vessels.

The Diagnosis from cirrhosis of the liver is generally difficult.

It must depend on the absence of alcoholic history, or the
known pi-esence of conditions which might cause i:)ortal throm-
bosis; but most such conditions are themselves possible causes
of direct portal obstruction and ascites.

Its Treatment is shnilar to that of cirrhosis.

SUPPUBATIVE PiLEPHLEBITIS.

This is generally secondary to inflammation in some part of the
area from which the portal A^ein arises, sucli as ulcer of the
stomach, perityphlitis, dysenteric ulcers of the intestine, suppura-
tion of the mesenteric glands, or abscess of the spleen. Nearer
the livei', gall-stones may set up inflammation of the portal vein

branches, or the same may happen from suppuration about a
hydatid cyst. In the new-born the portal vein mny be the

subject of septic phlebitis tlu'ough the imibilical vein.

The mischief commonly begins either in the branches or in the

tributaries of the portal vein, rather than in the trunk itself, to

Avhich, however, the suppurative process may ultimatel}^ extend.

The wall of the vein inflames and suppurates, a thrombus
forms in the neighbourliood, breaks down into pus, and in its

conveyance to other parts of the vessel .'-ets up fresh centres of

thrombosis, phlebitis, and sui5j)uration. Finally, in many cases,

multiijle abscesses of the liver are formed.
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The Symptoms arc nearly the same as those of multiple

abscesses. Tliere are epigastric and hypochondriac pain, fever of

hectic type, rigors, sweating, vomiting, and prostration. The
portal vein may be sufficiently obstructed to cause some ascites,

and the spleen is enlarged, partly on this account, partly as a

result of septic fever. Jaundice is often, but not always,

present ; and, if abscesses are numerous, there may be enlarge-

ment of the liver.

The disease runs an acute course, is generally fatal, and can

only be treated on tlie principle of merely relieving symptoms.

DISEASES OF THE PANCREAS.

The pancreas is subject to pathological processes similar to those
that occur in other organs ; but it is rarely that its lesions are
recognizable by well-marked clinical features. For either the
.symptoms are obscure, or they are referred to adjacent organs,
such as tlie liver, stomach, and duodenum.

Pancreatitis.—Acute inflammation of the pancreas sometimes
occurs in infective diseases, such as typhoid fever, pyasmia, and
septicfemia ; or it may ai'ise by extension from neighbouring
parts. In typhoid fever it is commonly of the parencliymatous
Form, the connective tissue being infiltrated with leucocytes, and
the gland-cells in a state of cloudy swelling. But in other cases
there is suppurative inflammation, the organ being large, swollen,
and either infiltrated with pus, or containing separate al)scesses.

In the typhoid grouj) of cases, no symptoms are generally
observed, but in some other cases the following have been
noted :—Severe continuous pain in the epigastriiuii, either dull,

or shooting to the back or shoulder ; tension and tenderness of
the epigastrium ; vomiting, thirst, constipation ; and finally,-

collapse and death.

Chronic Pancreatitis affects the interstitial tissue, producing
considerable fibrous growth, with consequent atrophy of the
glandular stnictures, analogous to the changes in cirrhosis of
the liver. Tlic head of the organ is usually most affected. It
commonly arises from the .spread of adjacent inflammations,
such as those of the peritoneum, of the bile-duct, or of a gastric
ulcer. It also results from the presence of concretions in the
pancreatic duct, or of retained pancreatic secretion ; from the
irritation of cancer, from the venous congestion of heart disease

;

and possibly from syphilis, and the use of alcohol. Clironic
inflammation is one of the changes that ai-e sometimes found in
association with diabetes. The symptoms are rarely promment.
Occasionally, on account of dimmution or loss of the pancreatic
secretion, the fatty constituents of the food are imperfectly
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digested, and fatty stools are passed, in which an oily liquid
is actually present, or lumps oi Avhite or yellow tallow-like fat
This may occur in any severe chronic lesion of the pancreas but
it is not constant, since the bile assists in the solution of fatty
matters. It has already been shoAvn that fatty stools may occur
when the biliary secretion is retained. Dr. Walker, of Peter-
borough, has brought forward cases to prove that the absence of
the pancreatic secretion causes the stools to be clay-coloured
although the bile is normally excreted ; and this he explains by
supposing that the colouring matter of the fseces is only formed
as a result of the co-operation of the pancreatic secretion with
that of the liver.

Atrophy, Fatty Degeneration, Fatty Infiltration, and
Lardaceous Degeneration also affect the pancreas.
Hsemorrhage sometimes takes place as a result of the con-

gestion of heart disease, and blood-cysts may form in tlie sub-
stance of the gland. A few instances are on record where
haemorrhage seemed to be the sole cause of death.
Pancreatic Concretions.—These consist of calcium cai-bonate

and calcium phosphate. They may be like grains of sand, or as
large as hazel-nuts, and are usually round or oval, occasionally
irregular or branched. In colour they are white, or grayish-white

;

sometimes brown, or nearly black. They sometimes block the
duct or its branches, and lead to dilatation of the ducts, reten-
tion-cysts, acute inflammation with suppuration or chronic indu-
ration, or even to inflammation in the parts aromid. They rarely
produce symptoms, except through their secondary effects—for
instance, by the inflammation which they excite, or by the cysts,

which in rare instances have been large enough to be felt.

Tumours.—Of these carcinoma is the most important, whether
primary or secondary. Sarcoma, tubercle, and gumma only
occasionally occur. Primary cancer is generally of the scirrhus
variety, forming hard nodules in the head of the organ, to which
part it is not unfrequently confined. An irregular nodular hard
tumour is thus formed, which may be of sufficient size to be felt

under favourable cu'cumstances through the abdominal parietes.

As the cancer nodules increase in size the pancreatic duct is liable

to be obstructed, with the formation of cysts as a result. And
the common bile-duct is not imfrequently blocked either by pres-

sure or by the spread of a chronic inflammation. Jaimdice in

either case results. In other instances the cancer may involve

the stomach, duodenum, jjeritoneum, vertebrse, or other struc-

tures. The symptoms in cancer of the pancreas are deep-seated

])ain, of aching, gnawing, lancinating, or burning character, which
Dr. F. T. Roberts points out i.^ often distmctly paroxysmal in its

occurrence, and is affected by food, coughing, deep breathing,

movement, or posture. Nausea and vomiting may be present

;

and sometimes fatty stools. Examination may reveal a tumour
of the characters described in the situation of the head of the
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pancreas. In the later stages emaciation, antemia, and pros-

tration become prominent features of the case.

Treatment is mainly directed to the relief of symptoms. Re-

moval of some tumours by operation may be possible.

DISEASES OF THE PERITONEUM.

PERITONITIS.

The peritoneum lining the sm-face of the abdomen, and coA^ering

nearly all the viscera contained within it, is liable to inflamma-

tion from a number of causes originating in these organs. This

inflammation may be acute or chronic, and general or cii'cum-

scribed.

Acute Pebitonitis.

etiology.—Tlie most frequent cause is extension from the ab-

dominal viscera or adjacent parts, such as ulceration of the stomach,

typhoid and tubercular ulcers of the ileum, dysenteric ulcers

of the colon, inflammation of the appendix cseci, abscess of the

liver, and suppuration of the gall-bladder, infarction and abscess

of the spleen, the numerous inflammatory lesions which are

apt to involve the female pelvic organs, metritis, ovaritis, sup-

pm-ation of tlie Fallopian tubes, pelvic celluUtis, and j)eri-uterine

hsematocele.

In many of these cases the peritonitis is set up, not so much by
extension of inflammation, as by the discharge of u'ritating pro-
ducts—food, fcBces, or pus—into the abdominal cavity, as in the
case of the perforation of gastric and intestinal ulcers, in csecal

disease, and in ruptm-e of abscesses. Peritonitis is the natm'al
termination of most cases of intestinal obstruction, either from
local inflammation, as in acute strangulation and hernia, or from
rupture of over-distended gut, as in the more clu'onic strictures.

Perinephritic and psoas abscesses may rupture into the peri-
toneum, and empyema occasionally sets up inflammation below
the diaphragm, though it is much less common than pleurisy and
empyema as a result of a peritoneal abscess. Wounds of the
peritoneum, whether from injury or surgical procedure, are liable
to be followed by peritonitis.

As to more general causes, it is not quite clear how far they
operate. Cold has naturally been charged with being a cause in
many instances, but its power in this cUrection is doubted by
some. If peritonitis forms part of a general septicaemia or pyae-
mia, puerperal or otherwise, it probably arises directly from local
lesions. But Bright's disease, both acute and chronic, is cer-
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taiuly an uocasioiial cause of peritonitis, whicli is then generally
fatal.

Morbid Anatomy.—The changes which take place in the
peritoneum are not unlike those which occur in the pleura when
it is inflamed. There is at lirst redness from increased vascu-
larity, and if the cavity of the abdomen is examined in this early
stage, the redness on the intestine is commonly seen to be most
marked along two partillcl lines, which are determined by the
diminished atmo.spheric pressure in the .space between any two
coils and the abdominal wall (hence called suction-lines by the late

Dr. Moxoii). This injection is soon followed by the eifu.sion of

lymph or pixs. There is at iirst a mere stickiness of the peritoneal
surface, hut the lymph soon becomes more abimdant, forming
yellowish flakes, coatmg the surface of tlie bowel, or collecting

in larger masses in the angles and .sulci between the coils, ^^'ith

this lymph, w'hich consists of iibrin and leucocytes, there may
be a varying amount of turbid serum. The rapidity with whicii

this forms is very remarkable, as may be seen in some traumatic
cases, where a (luantity of j^ellow lymph may be found in less than
eighteen hours. In some less severe or less extensive cases, the

lymph may develope into fibrous tissue, by the growth of some
leucocytes into fibres, and of others into blood-vessels, and the

different viscera are united together, or the peritoneal cavity is

obliterated by the adhesions which are thus formed.
In other cases, the (piantity of leucocytes increases, or is more

numerous, from the first, and the inflammatory products are

entirely purulent; this is often quickly fatal, but occasionally

a large peritoneal abscess may slowly form, and offer chances of

recovei-y.

Acute peritonitis is sometimes, from the first, circumscribed,

and results in a localized aliscess, which may point externally or

open into one of the hollow \ascera. Such abscesses occur in the

pelvis, between the diaphragm and the liver, or between the dia-

phragm and the spleen. In these last tAvo situations they may
rui)ture into the chest, and set up pleurisy ov pueumonia. The

contents of a peritoneal abscess not unfre(iuently decompose,

either from direct communication with the interior of the intes-

tine, or from mere contact with it ; in the former case, a fa?cal

fistula will result if the abscess be opened externally.

Symptoms.—^c?<f^' r/eneral peritonitis begins with pain, which

is mostly very severe, and, if at first localized to one spot, soon

becomes diffused over the Avhole abdomen. The pain is con-

stant, but aggravated by every kind of movement, by coughing^

straining, or vomiting. It is not relieved ^y pressui-e ;
on the

contrary, there is marked tenderness over the whole of the

abdomen. Vomiting, as a rule, soon sets in, and occurs re-

peatedly, either spontaneously or after attempts to take food.

At first the gastric contents are brought up, subseciuently bile,

and later still, in some prolonged cases, the vomited matters may
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have an almost feculent cliaracter. The temperuturo commonly
vises, reaching- 102'^ or moi'o rarely 104° or 105°, and the

pulse is (iiiick, 100 to 120; sometimes, also, rigors occur at the

commencement; but there is always a considerable degree of

collapse.

In some cases of perforation of gastric or intestinal ulcer, the

patient sinks from collapse in twenty-four hours. In others, the

patient is soon obliged to take to his bed, and within a short

time lies on his back, with shrunken face, dark sunken eyes,

anxious expression, dry furred tongue, and (juick small pulse.

The legs are frequently drawn up to prevent stretching of the

abdominal parietes, and every movement is avoided by the patient.

The abdomen is at first tense, with rigid muscles, and generally

Ijecomes swollen from iiaralysis of the muscular coat of the

intestines, and the accumulation of gas within them. The sur-

face is resonant, but if much fluid is poured out, it may cause
dulness at the flanks, or occasionally all over. Gas may escape
into the peritoneal cavity, and cause extensive resonance, or even
spla.shing from mixture with the litjuid. The extravasation of

gas into the iieritoneum may sometimes be I'ecognized by its

lying in front of the liver, and replacing the natural heijatic

dulness by resonance. lJut it must be remembered that the liver

may be displaced from its contact with the anterior thoracic
wall, by great gaseous distension of the viscera, and without any
escape of gas from their interior. The tension of the abdomen
causes pressure on the under surfact; of the diaphragm, with
consetjuent dyspnoea, and generally the respiratory movements
are entirely thoracic. Hiccough is also a frecpient symptom.
The bowels are, as a rule, conttned

;
sometimes, after two or

three days, one or more motions may be passed, or even diarrhoea
may set in ; and occasionally there is diarrlio'a throughout.
The urine is scanty ; it may be passed with pain, or be retained.

Tlie patient grailually gets exhausted by vomiting and pain;
the tongue becomes drier and brown; sordes form on the lips
and teeth ; the pulse is smaller and quicker ; the bases of the
lungs are compressed ; and, after an illness of from two to six
days, death takes place. It is not, however, every case that pre-
sents all the characteristic sigias. Fever may be alwent in some
cases

;
there may be but little disten.sion in others

; occasionally,
a patient, instead of lying prostrate on his back, will throw
himself about in the agony of pain.

In acute circmmeribed peritonitis, the symptoms arc much the
same, but the local conditions are more or less limited to the
region alfected. If pus forms, a more or less defined tumour mav
be recognized, and fluctuation may be detected. The constitu-
tional symptoms are often less severe than in general peri-
tonitis

;
and the case may possibly run on into a chronic stage.

The fever is variable. The later course of the illness is deter-
mined by the behaviour of the inflammatory products: a sero-
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hbnnous peritonitis may subside ; a peritoneal abscess may burst
into different cavities, or set up inliammation in the chest, in
which case the symptoms of pneumonia, pleurisy, empyema, or
pueumotliorax may complicate the abdominal lesion, i-endering
a fatal result highly probable, Init not absolutely certain. Disease
of the appendix cseci, and lesions of the uterus and its appen-
dages, are the more common causes of acute cu-cumscribed
peritonitis.

Diagnosis.—As a rule, this is not difficult ; the severe pain,
tenderness, vomitmg, distension, constipation, and collapse form
the important features. But it may be simulated by the severe
pain of cohc, by hysteria, or by ruptured aneurysm

; it may itself
be mistaken for intestinal obstruction, and it may be set up and
cause death without its presence being suspected, in typhoid
fever, and after operations on the abdominal walls, such as herni-
otomy. Colic and hysterical jmin are mostly to be distinguished
from peritonitis by tlie contracted abdomen and the absence of
tenderness—indeed the relief on pressure, in the former case

;

and the extreme sensitiveness to the merest touch, without
pressure, in the latter. A history of lead poisoning in the
former, or of hysterical attacks in the latter, would assist the
diagnosis. An elevated temperatm-c or extreme collapse would
be in favour of peritonitis. A ruptured aneurysm would cause
pain and collapse, and might be mistaken for the perforation of

a gastric ulcer, and tlie antecedents in the two cases might be
difficult to discriminate. Another condition that has given rise

to a diagnosis of perforation and peritonitis is the fatal coma
or collapse of diabetes. This often begins suddenly, with severe
abdominal pain accompanied by collapse, and .small, thready
pulse. Most such cases are known to have diabetes, or a history

of its symptoms can be elicited. Peritonitis resembles intestinal

ohstrv.ction in its pain, distension, vomiting, and constipation,

which may hamper the diagnosis for two or more daj's : the

generally diffused tenderness, early distension, and simply gastric

or bilious vomiting, are in favour of peritonitis; and this is often

at length confirmed by the passage of ftieces. The onset of peri-

tonitis in typhoid fever may be very insidious : the patient is

perhaps semi-comatose or delirious, and his senses are dulled
;

the abdomen is already much distended and tense. On the other

hand, the tympanites and pain of this fever may be considered

due to peritonitis when none exists.

As to the differential diagnosis of peritonitis, its cause must be

looked for in the preceding history. Where severe fatal peri-

tonitis ensues in a person previously considered well, gastric ulcer

or lesions of the pelvic organs (in the female) are the most likely

causes ; and that due to lesions of the appendix casci is nearly as

acute. Perforations of the intestines, whether typhoid, tuber-

cular, or dysenteric, are generally preceded by recognizable ill-

nesses
;

but, as is well known, typhoid may be of such a mild
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nature as not to attract sufficient attention on tlie part of either

friends or medical man.
Prognosis.—General peritonitis is a very fatal disease. The

result must be estimated by the character of the pulse, the

amount of collapse, and the probable extent of the inflammation.

Severer cases can only be judged of from day to day. Tliere is

more hope when some days have elapsed, but in cases that are

apparently improving, accumulations of pus may reveal them-
selves, and become dangerous in the ways indicated. I can

scarcely give an imreserved adhesion to the oi^inion, expressed

by the late Dr. Fagge, that cases arising in connexion with CEecal

disease need never be fatal if properly treated.

Treatment.—The first principle of treatment is to keep the

intestines completely at rest. For this purpose the patient must,

of course, be in bed ; food should be given by the rectum :

purgatives should be strictly avoided, and opium should be
administered. The imtient's thirst may be quenclied by small
pieces of ice sucked from time to time, but no food should be
allowed by the moutli ; the enemata may be beef-tea, milk and
egg to the extent of four ounces given every four hours, or nutrient
suppositories may be employed. Opium should be given in full

doses : 1 grain in pill every three hours is a quantity frequently
used, but larger doses can be borne, and Dr. Alonzo Clark, of

New York, recommends the drug to be given to the extent of

narcotism: he begins with a dose of 2 or 3 grains, and gives
1 grain every hour or two hours, until the pupils are con-
tracted, and the resj)iration is slowed to twelve in the minute.
The closest watching on the part of the physician is of course
necessary.

Kelief is afforded locally by the application of hot linseed-meal
poultices, or flannels MTung out of hot water, and sprinkled with
turpentine, or linimentum of belladonna. Ice comi^resses or
pieces of ice between layers of flannel are sometimes used, but
they do not generally give so much relief as the hot applications.
If there is much distension with gas it may be possible to draw
some off by passing a long tube into the rectum. Stimulants are,
as a rule, reciuired, and are best given in the form of brandy in
small quantities frequently.
Where there are good grounds for believing that the case is

one of suppurative peritonitis, the cure by medicinal treatment
seems improbable

; and antiseptic surgical exploration is de-
sirable, in order tliat the ca^^ty may be drained and washed out.
This is especially likely to be successful in cases of circumscribed
peritonitis, and in those resulting from typhlitis.

Chronic Peritonitis.

This may arise as a sequel of acute peritonitis, especially in its
local forms ; it is often the result of local irritation about par-
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ticular organs—for instance, the liver dv the spleen may be sur-
rounded with a thickened cap.siiU! (perihepatitis, pei'isplenitis)

;

or it may occur after rei)eated ta])])iii^>'s for ascites. The ^^rowtli
of tubercle and caiu^er in the abdominal cavity f^ives rise to foi-ms
of chronic peritonitis, whicli will be spoken of shortly. Amongst
general causes, Bright's disease is the best recognized ; often" it

is impossible to explain its occuri-encc.
Morbid Anatomy.—Chronic peritonitis, in its lesser degrees,

causes no more than thickening, with opacity of the peritoneum
;

in more advanced cases, it results in the formation of false mem-
branes, or layers of filirons tissue, which cover the different
viscera, and cause them to become adherent to one another, and
to the abdominal wall. The intestines may thus be matted
firmly together, and bound down towards the spine ; the
omentum is shortened and contracted into a transverse band at
the upper part of the abdomen ; and the liver and spleen may he
covered with a thick ailventitious membrane. This membrane
can sometimes be peeled off, leaving the natural serous layer
beneath. Serous fluid may be present at the same time in
sufficient quantity to cause enlargement of the aljdomen ; or
there may be chronic effusion, witii but little false membrane,
only some opacity or i)igmentation of the peritoneum. As
already mentioned, chronic peritonitis may result in intestinal

obstruction.

Symptoms.—These are very varial)le, according to the extent
of the abdominal lesion. There is usually some pain, or a sen-

sation of tightness and oppression. The appetite is likely to be
indifferent, and occasionally vomiting may occur. The bowels
are generally constipated. Constitutional disturbance may be
but slight, but fever, if present, is variable, and often the patient

is about, though unequal to much exertion. The condition of the

abdomen depends on the nature of the effused products ; if

serum exists in any (luantity, the abdomen will be enlarged, and
give the sense of fluctuation on percussion. Sometimes there is

dulness in the flanks, and resonance in front, with change of

relative position of these signs Avhen the j)atient lies on one side
;

in other cases, the abdomen is completely dull from the intestines

l)eing Ixiund down to the spine. Where there is little or no fluid,

the abdomen may be flat, and it presents irregular resistance

where the intestines are matted together.

Diagnosis.—Cases with much effusion resemble ascites, such

as that produced hy hepatic cirrhosis ; in women, if the surface

is completely dull from the intestines lieing bound down, it may
be sometimes mistaken for ovarian cyst ; in other cases, the

resistance felt in the abdomen may be confounded with different

forms of tumour. '

Prognosis.—This is, on the whole, unfavourable in cases with

pronounced symptoms.
Treatment—There is not the same necessity for absolute
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quiet on the part of the intestines as in the case of acute peri-

tonitis; food should be hght and nutritious
;
pain may he relieved

hy poultices and hot fomentations, and by opium in small doses.

The absorption of the effused products may be attempted by the

application to tlie abdomen of mercury in the form of compound
ointment, liniment, or oleate; while iodide of pota.ssium and iodide

of iron may be given internally, with general tonics, such as

([utnine, cod-liver oil, or arsenic. Constipation may be relieved

by enema, or by the mildest laxatives. Large accumidations of

tluiil reiiuire paracentesis.

TUBERCULAB PERITONITIS.

In this variety the surface of the peritoneum is covered over

with tubercles in the form of small, flat, whitish grains, from 2

to 5 mm. in diameter, slightly elevated above the surface, and
closely aggregated togethei-. These are most abundant on the

under surface of the diaphragm and in the flanks. The omentum
tends to become contracted into a thick mass, consisting of tulier-

cular and caseous infiltration. The intestines are matted togethei'

and adherent to the omentum or the abdominal wall, and the

adhesions may be much infiltrated, so as to iiresent thick masses
of almost tumour-like new tissue. In cases where ulccM-ation of

the bowel coexists, the adherent intestines may open into one
another through the bases of the ulcers, and render it impossible
to follow the natural course of the bowel. More or less turbid
serum or pus may be present also.

JEtiology.—Tubercular peritonitis is attributable to the same
causes as tuberculosis in general. As a rule, it is accompanied
by tubercle in other organs, especially the lungs. In women, also,

the pelvii^ organs, e.f/., the Fallo])ian tulies, ai'e freipiently caseous,
and in men the testes and epididymis. Not unfreipiently other
serous membranes, the pleui'a and pei'icardium, are simulta-
neously affected. Tubercular peritonitis occurs at all ages, but
a])pears to be more frequent in males than in females.
Symptoms.—These are not essentially different from those

described under chronic peritonitis. They may come on slowly
and insidiously, consisting of pain and discomfort, and fretiuently
distension of the abdomen. The patient loses strength and fle.sh

;

the appetite is diminished, and the bowels are irregular, liut fre-

(lucntly loose. Tlie motions are sometimes yellow, and in acuter
cases may suggest tyi)hoid fever. The abdomen is tender, and
on palpation the indurated masses of tubercular infiltration are
felt as bands running across it, especially the transverse band
formed by the omentum at its upper part. The abdomen else-
where is doughy to the feel, and on percussion the resonance is

variable, often muffled. Occasionally the abdomen is retracted.
In many cases the skin around the umbilicus, for a distance of
from one to three or four inches, is reddened and iufiltrated,
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pitting slightly on pressure : this is probably due to obstruction
of the veins by the tubercular growth.
Diagnosis.—Besides the general features of pain and disten-

sion aiad emaciation, the recognition of the tubercular masses,
and the inflammatory rechiess aliout the umbilicus are the most
important. The infiltrated omentum may be mistaken for the
lower part of an enlarged liver, but the resonance of the stomach
above it should prevent this error. It is not always the case that
clinically any information can be gained from the other parts of

the body.
Prognosis.—^This is of com'se unfavoural)le, as the majority of

cases die from exhaustion, or from acute tubercular inflammation
in the plem'a, pericardium, or meninges. But many patients
treated early have apparently recovered completely.

Treatment.—This may be conducted on the same princii)les

as that of chronic peritonitis. Mercurial applications should
be constantly applied for weeks or months. Cod-liver oil and
general tonics should be used internally. The diet should be
easily digestible, and stimulants in moderate amount may be
given. A considerable number of cases have now been success-

fully treated l)y opening the abdomen, washing out or sponging
the surface of the peritoneum, and mserting a ch-ainage tube.

Cancerous Pebitonitis.

The growth of cancer in the peritoneum also leads to inflam-

mation and the effusion of fluid. It is more common in females

than males, and occurs mostly at an advanced age. The growth
is generally secondary to cancer in the viscera, especially the

stomach and the ovary. It occurs in the form of flat circular

deposits, covering the abdominal surface, and, hke tubercle, is

most abundant on the diaphragm and flanks : similarly, the

omentum may be thickened and mfiltrated, and eventually

large cancerous nodules may occur all over the abdomen. In its

structure it is generally a true carcinoma, very fibrous, and yield-

ing but little juice. Colloid cancer is present in a certain number

of cases. Considerable liquid effusion is commonly present, and

blood is not unfrequently mixed with it, so that it acquires a

brown, brownish-red, or even red colour. Cancer elements are

sometimes found. Occasionally nodules of cancer are felt in the

sldn roimd the umbilicus, and the glands in the groin may be

infiltrated with the same growth.

Symptoms.—Cancerous peritonitis resembles the tubercular

form. It is more rapid in its course, emaciation and cachexia

are more decided, and the Prognosis is absolutely unfavourable.

Treatment must be limited to the relief of symptoms. If

there is much distension with fluid, this may be removed by

paracentesis, but it mostly returns very quickly.
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ABDOMINAL TUMOURS.

It may be well to allude in this place to the great number and
variety of tumours wliich may be found in the abdomen, and the

diagnosis of which often presents considerable diflftculties. Every
one of the contained viscera may give rise to tumour, and to

describe all these would only be to repeat what has been already

said—and will be said—in the accounts of diseases of special

organs ; and their differential diagnosis must be gathered from
the same source. It will be sufficient here to enumerate the more
important tumours, and subsequently to describe one which has
not been dealt "svith elsewhere—namely, aneurysm of the ab-
dominal aorta.

The tumours are as follows :

—

Liver : general enlargements,
abscess, cancer, hydatid, distended gall-bladder

;
spleeyi : hyper-

trophy, abscess, cancer, liydatids, infai'cts; stomach: cancer, dilata-
tion; intestines: cancer, lymphoma, strangulation, intussusception,
perityphlitis, faecal accumulation; prmcreas: cyst, cancer; hidneys:
enlargements, movable kidney, abscess, cancer, hydatid, hydro-
and pyonephrosis, tubercular pyelitis; supra-renal cajmde: cancer,
tubercle

; peritoneum : chronic peritonitis and matting, tubercular
peritonitis, cancer, hydatid and other cysts; hjmph-glands: tubercle,
cancer; uterus and appendages: pregnancy, fibroid, cancer, cysts of
broad ligament, hjematocele, pelvic cellulitis, ovai'ian tumours and
cysts ; bladder : retention of urine.

Abdominal Aneurysm.

-Etiology.—This has much the same causation as aneurysm in
other situations. It is common in middle age, and is more fre-
quent in males than in females.
Pathology.—The usual seat is betAveen the diaphragm and

the origin of the .superior mesenteric artery, and it often involves
the origin of the coeliac axis. In its growth it may interfere
with adjacent organs, press upon the vena cava, or erode the
vertebrae. Aneurysms of the superior mesenteric, or of the iliac
arteries, are less common, and will not be specially considered
here.

Symptoms.—These are pain, the presence of a pulsating
tumour, with murmur, and sometimes evidences of pressure.
The pain is situate in the abdomen, is often severe, paroxysmal or
neuralgic in character, and may radiate to either side, into the
groin, or the back. The tumour varies, of course, with the seat of
the lesion

;
it is more common in the epigastric region in the

middle line or slightly to the left; it is globular, or ovoid, pul-
satile, and expansile ; it is scarcely, if at all, affected by the move-
ments of the diaphragm. A systolic murnmr can be generally
heard over it. The pressure signs other than pain are not common
smce the various organs readily yield to its progi-ess. But it maj
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exceptionally cause jaundice by obstructing the bile-duct, ov dropsy
by pressure on the vena cava. It may pi-oss on the colon, or on the
stomach, and vomiting is sometimes present. Tlie duration may
be two or three years, and death results, as a rule, from rupture
of the sac into the retroperitoneal tissue, into the peritoneum, or
into one of tlie hollow viscera ; or from the exhaustion of pain,
sleeijlessnoss, sickness, or malnutrition.

Diagnosis.—Abdominal aneurysm has to be diagnosed from
the e.vcessive jnilsation of the aorta descriljed above {\}. SUi), and
from tumours lying in front of the aorta, esi)ecially cancer of the

stomach, to which pulsation is communicated from the healthy
aorta. The former is distinguished by the absence of murmur,
the normal size and shape of the vessel, and the neurotic or

hysterical charact-er of the patient. Tumours over the aorta do
not expand laterally, and are often irregular or nodulated in

shape ; the pulsation in some cases ceases when the patient is

placed prone, or on his hands and knees, so that the tumour may
fall away from the aorta. Cancer of the stomach is displaced

more than an aneurysm by a deep inspiration.

Treatment.—This must follow the lines indicated under the

head of Thoracic Aneurysm (p. 512). But an abdominal aneu-

rysm is sometimes open to treatment by proximal or distal com-
pression, by the tourniquet, or other surgical means.

1
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DISEASES OE THE DUCTLESS GLANDS,

LYMPHATIC SYSTEM, AND BLOOD.

. DISEASES OF THE THYEOID BODY.

Among the diseases of the thyroid gland the only forms that we
need deal with here arc bronchocele, goitre, or enlargement of the

thyroid, and tlie atrophic or other clianges which are associated

with myxcedema. Exophthalmic goitre, or GraA^es' disease, has

l)ecn already described under Disorders of the Circulatoi-y Organs

(p. m).

BRONCHOCELE.
(Goifre.)

etiology.—The causation of goitre is still a matter of doubt.

The most prominent fact is that it is frequent in certain

localities, and especially in limestone or magnesian-limestone
districts. In England it occurs in Derbyshire, and to a less

extent in Devonshu'e. On the Continent it is frequent in the
mountainous regions of Savoy, Switzerland, Northern Italy, the
Tyrol, and Styria. It has thus been generally referred to the
influence of the limestone formation upon the water, which the
inhabitants drink. But there are diiticulties in accepting this

hypothesis ; and while some refer it to other defective hygienic
conditions—such as bad ventilation, overcrowding, and filth accu-
mulation—others believe that it must be due to some mia.smatic
influence, or to an actual micro-organism Avhich is esjjecially

develoiied over cei'tain rock formations.
In Central Europe it is often found associated Avith crpfinixm, a

condition characterized by .stunted growth, a large broad liead,
thick features, wide separation of the eyes, flat nose, large mouth,
much wrinkling of the coarse and rough skin CA^en in early
life, nai-roAv chest, full abdomen, crooked' legs, and con.siderable
mental deficiency, amounting to idiocy. Many cretins have
enormous goitres ; in others the thyroid is absent. Occasional
cases of a similar disease, siwradic cretinism, have been observed in
England, and some of these have had slight goitres. Dr. Fagge,



(540 DISEASES OF THE THYHOID BODY.

wlio described sucli cases, also noted the occurrence of fatty
siibcutaneous tumours above each clavicle.
In myxcedema, which will be presently described, there ,are

some curious points of resemblance to cretinism, which led Sir
William (^ull to Ki)oak of it as a " crctincjid cliange." But, so far,
myxocdcma cannot be referi-ed any more than sporadic cretinism'
to an endemic influence. The local agent, whatever it is, which
causes goitre after a limited exposure, seems, in the com-se of two
or three generations, to produce cretinism. In England, goitre is

most frequent in yoimg women.
Morbid Anatomy.—Goitre occm's in the following forms :

—

(1) A simple soft hypertrophy
; (2) cystic bronchocele

; (3) fibrous
bronchocele, and (4) fibro-cystic bronchocele. The enlargement
may affect one lobe, or both, or the whole gland ; but the
isthmus is rarely involved alone. Cysts result from the disten-
sion of the normal follicles of the gland, and become filled with a
colloid material ; the fibrous tis.sue results from hypertrophy of
the connective tissue between the follicles. The size varies from
a moderate prominence of the neck on either side, to a mass as
large as the fist, or a foetal head, which hangs down in front of

the upper part of the sternum.
Symptoms.—Enlargement of the neck and a feeling of fulness

are often the only symptoms. If the goitre is very large, there
may be dysphagia from pressure on the oesophagus, or dyspnoea
from compression of the trachea, or of the recm-rent laryngeal
nerves.

Diagnosis.—Tliis is, as a rule, easy. The thyroid nature of any
enlargement is proved by its movement uj) and down with the

lar3mx dm'ing the act of swallowing.

Treatment.—The patient should remove from the locality

where the disease is kno"\TO to be prevalent, and every hygienic

condition should be made perfect. Iodine is the drug which has
the most influence upon goitre. Iodide of potassium, Avith tinc-

ture of iodine, should be given internally, or the vapour of iodine

may be constantly inlialed. Externally the tincture or ointment

may be applied. Iron is sometimes useful as well. Dr. AVoakes
recommended fluoric acid in doses of 30 minims three times daily.

In any case the treatment may have to be continued for months.

Surgical measm-es may be necessary in very hard or very large

goitres; they are the injection of tincture of iodine, the use of

setons, and the removal of the gland by operation.

MYXCEDEMA.

Though described as something new by Sir William Gull under

the name of a cretinoid change, this peculiar chsease was not

generally recognized before the year 1878, when Dr. Ord brought

his cases before the Clmical Society ;
but it is now not so
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infrequently seen, and in the Clinical Society's Report on this

subject, dated 1888, 109 cases are tabulated. The prominent

features of myxcedema are a peculiar swelling of the skin and

subcutaneous tissue, with dryness and roughness of the surface

;

pronounced mental failure, consisting of dulness, apathy, hebe-

tude, slowness of speech or action ; and atrophy or other destruc-

tive change of the thyroid body.

Little is known of its etiology. It is certainly much more
frequent in women than in men, and, in the majority of cases, the

symptoms begin between the ages of thirty and fifty, though they

have begun as early as eight and a half and as late as sixty-seven.

Some indications of heredity have been observed, and it has been

more often seen amongst the poorer classes ; but no influence

can be ascribed to occupation, climate, soil, or to the conditions

which are associated with endemic bronchocele.

In reference to preceding diseases, the chief conditions that

seem to be of importance are the existence of phthisis and
neurosis in near relations, and mental disturbance in the patient

herself. Nothing can be positively stated about the menses.

Some patients have had numerous pregnancies, but in others the

symptoms have abated during pregnancy, and relapsed after-

wards. The relation to the thyroid is of great importance, for

it has been clearly shown that extirpation of the thyi'oid gland
is sometimes followed by a similar train of symptoms (operative

myxcedema), and in a few cases it seems that exophthalmic goitre

has been present before the myxcedema.
Symptoms.—These are at first insidious, so that in most cases

the disease has not been noticed till it has been well developed.
The appearance is then characteristic : the face is broader than
it was in health, and the nose, eyelids, and lips are thicker

;

its colour also is markedly yellow, with a rather bright red patch
on each cheek, and deep red or almost livid lips. The skin of

the body generally is thickened, and the legs and feet have the
appearance of slight oedema, although in many cases, but not in all,

pitting is entirely absent. The shape of the hands also undergoes
changes; it becomes broader opposite the heads of the metacarpal
bones, and the fingers become thick and uniform in shape : this
change has received the not very distinctive name of "spade-like."
The feet are similarly affected. Perspiration is often deficient or
absent, the skin dry and scaly, and the hair falls out, leaving only
a thin covering on the head, or causing actual baldness of scalp,
eyebrows, and eyelids. The nails are stunted and brittle. The
mucous membranes show the same change ; at any rate, the uvula
and soft palate are swollen, and the tongue is large and thick

;

moreover, the teeth become carious or loose. The nervous system
of the patient is the next thing that strikes one : she appears dull,
apathetic, slow in thought and movement. She speaks languidly
and deliberately, as if the thick tongue mechanically interfered
with articulation, but the slow movements of the eyes and the

41
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muscles of expression accompanying speech indicate that the
nervo-musciilar apparatus is also faulty. Articulation is thick
or blurred, and the voice is monotonous. The movements of the
body and limbs are correspondingly slow. On the mental side,

memory is defective, the patient is often irritable, or Buspiciou.s,

.or dull and sleepy ; and hallucinations, delusion,s, and convulsions
have been noticed in a certain proportion of ca.ses. The tem-
perature is mostly subnormal, the patient suffers from cold
very readily, and the hands and feet are often cold and blue.
Examination of the organs, as a rule, gives negative results, at

any rate during the greater part of the illness.

The pulse is weak or slow, but high tension has not been often
recorded. The bowels are constipated. The urine is of low
specific gravity, the urea less than norinal, and albumen is mostly
absent, though it may appear towards the end of the case. Where
the thyroid gland could be felt it has nearly always been de-
scribed as small ; but in the majority of cases, there is some diffi-

culty in satisfying oneself of the condition of the organ, or even of

its actual presence; but the same, perhaps, may be said of persons
who have not got myxoedema. The progress of the case is slow

;

patientis are known to have had the disease ten years or more
without material change. Nevertheless, it imdoubtedly shortens

life ; the sufferers die of intercmTcnt diseases, such as pneumonia,
and bronchitis, or sink from general or nervous exliaustion.

Morbid Anatomy.—The number of cases of post-mortem

examinations of myxoedema that have been recorded is not as

yet large, but a certain uniformity of result exists. The changes

in the skin are some nuclear proliferation, and development of

connective-tissue in the neighbourhood of the sweat-glands,

sebaceous glands or hair-follicles. Gelatinous and edematous
skin have only a few times been recorded, and tlie considerable

amount of mucin disco^'ered in one of Dr. Ord's early cases (for

which the name myxcedema was given) has not as yet been found

in others. There is a fair amount of subcutaneous fat.

Some interstitial nephritis and hypertrophy of the heart was
found in a third of the cases, and no marked or constant change

in other organs except the tliyi'oid body. This was in every

case smaller than noriual, pale, yellowish white, or buff-coloured,

tough or indurated, fibrous or structm-eless. The disease appears

to begin as a small-celled infiltration of the walls of the vesicles,

and epithelial proliferation within them. Later on the gland

consists mainly of fibrous tissue, with scattered groups of cells,

the remains of the vesicles
;
and, finally, nothing but dense fibrous

tissue is left.

Pathology.—The pathological results alone strongly suggest

that the change in the thyi-oid gland is the cause of the whole

condition of myxcedema; and this view is confirmed by the

results of the removal of the thyroid body in animals, and of

. operations upon this oi-gan in luan. In both cases conditions of
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cUseasc closely resenibliiig, or identical with, primary rayxcedema

have in a certain number of instances been observed. Further

confirmation is also tlerived from its resemblance to endemic and

.sporadic cretinism.

Diagnosis—When once the typical features have been re-

cognized, the diagnosis of subsequent cases is generally easy.

No doul)t .some years ago, many cases were regarded as Briff/ifs

disease with an unaccountable absence of albumen. But myxcedema
differs from Bright's disease not only in the absence of albumen,

but in the absence of pitting, in the peculiar yellow or red colour

of the face, and in the defective mental or nervo-muscular condi-

tion. The colour of the face is sometimes even suggestiA^e of

mitral disease ; but the swelling is more than is common in heart

affections, there is rarely a murmur, and the nervous condition

is again distinctive.

Treatment—This is at present unsatisfactory. The absence of

per.spiration has led to the employment of jaborandi and pilo-

carpine, with apparent benefit in some cases. Drachm-doses of

the tincture of jaborandi may be given tlu-ee times daily. Tlie

patient .should be protected from cold, and in the winter may
with advantage move to a warmer climate. Beyond this one can

do little more than prescribe general tonics.

DISEASES OF THE SPLEEN.

The majority of the disorders of the spleen are secondary to

other lesions elsewhere, and I have had occasion to refer fre-

quently to its implication in different forms of fever and in

disease of the heart. Clinically this is of most importance in

reference to diagnosis, as the lesion of the spleen is not generally

a som'ce of much trouble to the patient. To this statement there
are some exceptions whicli will be .specified. The pathological
changes, to which the spleen is liable, and the general symptoms
which accompany tliem, will now be briefly described.

Active Congestion.—The spleen is commonly enlarged in

acute febrile processes, and this is most prominently the case
in enteric fever, in relapsing fever, in ague and other malarial
fevers, in pyemia, malignant endocarditis, and acute tubercu-
losis, and less so in puerperal fever, erysipelas, and syphihs. Thn
capillaries and veins are distended with blood. The splenic pul])

is swollen, and the cap.sule of the organ is distended. After death
the spleen is found to be of dark red or purple.colour, and very
soft : and the pulp is i-eadily washed away by a current of water.

Splenitis and Perisplenitis.—In some of these infective
conditions the process gees beyond the stage of hypei-airaia into
one of acute inflammation, as shown, according to Ziegler, by the
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excessive quantity of white cells found within the vessels and
pulp. Accompanying tlie splcniti.s thei-e may ha inflammation
of the capsule, or perisplenitis, with resulting adliesions to adja-
cent organs, or to the abdominal parietes. Splenitis may subside
entirely, or go on to hyperplastic changes in the pulp, trabeculse,
vessels or capsule. The agice-calcp, which has already Ijeen de-
scribed (p. 77) is the best example of this.

Abscess is a very rare result of general splenitis. It more often
results from the breaking down of infarcts in malignant endo-
carditis {see. below, Embolic Infarcts).

Passive Congestion.—The usual causes of venous congestion
of the spleen are mitral valvular disease and cirrhosis of the
liver ; in both the return of blood through the splenic vein is

directly impeded. In cirrhosis of the liver, the spleen may be
gi'eatly enlarged

;
in old heart disease it is often small and very

hard.
Embolic Infarcts.—These are the results of the impaction of

fibrinous particles, detached from the valves of the heart, or from
thrombi in its cavities. The infarcts form wedge-shaped masses,
which may reach a large size, and occupy one-half or two-thirds
of the organ. They go through the changes of colour elsewhere
described (p. 515), and in septic cases, such as pyjemia and
mahgnant endocarditis, they become purulent, from the presence
of bacteria. Infarcts also occur in leuchaemic spleens. {See

Leuchagmia.)
Hypertropliy.—Enlargements of the spleen are seen in some

chronic conditions not yet mentioned, e.g., rickets and tuber-

culosis : but the most enormous enlargement is reached in

leuchfemia ; the spleen sometimes occupying more than half the

abdominal cavity. In Hodgkin's disease a more moderate hyper-

trophy occurs. {See Lymphadenoma, and Leuchaemia.)

Lardaceous Degeneration.—This change is similar to that

which is seen in the liver and kidneys. It affects the Malpighian

folhcles, the trabecula?, and vessels. When the Malpighian folh-

cles are alone prominently affected, they appear as gi-ey specks

upon the surface {saffn-.ipleen) ; m other cases the organ is more
uniformly pale, very hard and enlarged. The diseased parts are

coloured brown-red by the addition of tincture of iodine. The
lardaceous spleen is enlarged, hard and smooth ; the liver and

kidneys are often affected at the same time.

Tumours of the Spleen—Benigti tumours, and primary

carcinoma are exceedingly rare. Secondary carcinovia occurs now
and then in scattered deposits, and lymphomata are found in

Hodgkin's disease. Tubercle appears in the spleen as a part of

general tuberculosis, in the form of gray, or often bright yellow

nodules, whicli may reach the size of small peas, scattered

thi-oughout the substance and on the surface. Syphilitic gura-

mata are rare; but the spleen is sometimes enlarged in congenital

syphilis.
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Parasites.—Hydatid exceptionally appears in the spleen and

forms a large tumour.
General Symptoms of Splenic Disease. — In the great

majo]'ity of cases, lesions of the spleen are only shown by the

enlargement found on examination. Pai7i may be present from
the formation of infarcts, and from the resulting perisplenitis,

or abscess; but it is not. a marked feature in the enlargements

wliich accompany fevers. The leuchremic spleen may cause trouble

by its Aveight. Much more importance attaches to the ])/ij/sical

e.vaminatio7i of the spleeji. In health its position and size can only

be estimated by percussion. There is dulness in the left infra-

axillary region over the ninth, tenth, and eleventh ribs, and the

included spaces. In front this dulness is limited by a line di'awn

fi'om the left nipple to the tip of the eleventh rib ; behind it

reaches nearly to a line continuous with the anterior margin of

the latissimus dorsi. If the spleen becomes enlarged, it extends
dow'nAvards and forwards, the dulness passes in front of the Ime
above mentioned, and if the fingers be placed under the ninth
and tenth costal cartilages, Avhile the patient takes a deep breath,
the margin of the spleen can be felt to impinge against them.
AVith greater enlargement, it comes distinctly below the ribs at
this point, so that it can be readily felt, and occupies more or
less of the left upper quarter of the abdomen. In the extreme
cases of leuchsemia the spleen reaches down to Poupart's liga-

ment, and crosses the middle line below the umbilicus, though it

remains on the left side above. The surface of an enlarged spleen
is ahvays dull, continuous Avith the lower ribs, and is never over-
laid by bowel or stomach. It descends along, and clings to, the
abdominal walls throughout. The anterior margin is irregular,
and ])reseuts one or two distinct notches.
The Treatment of 'splenic lesions is dealt with under the

various diseases to which they are secondary.

DISEASES OF THE STJPRA-RENAL CAPSULES.

ADDISON'S DISEASE.

{Melasma suprarenale.)

This disease was first described by Dr. Thomas Addison in
1855, and presents three main clinical features, namely (1) great
debility, with small feeble pulse

; (2) vomiting
; (3) a peculiar

pigmentation of the skin. In the large majority, if not in all
cases, the .supra-renal cap.sules or adrenals, are found to have
undergone a tuberculous, caseous, or calcareous degeneration.
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iEJtiology.—Most cases occur in early adult life, or middle age,
though young children and elderly persons are not exempt ; and
it affects males more frequently than females. It appears to be a
good deal more common amongst the poor and labouring classes
than amongst the well-to-do. As to its immediate causation, it

must be noted that in a certain number of cases it occurs in con-
nexion with phthisis, or other tubercular disease ; in other cases
it seems to follow upon inflammatory lesions in i^arts adjacent
to the cai^sules—for instance, caries of the dorsal or lumbar
vertebrae, psoas abscess, or other suppuration in this neighbour-
hood; in others again it has followed upon injury to the back
or loins, without the intermediate occurrence of any local lesion.

But in the majority of instances there is absolutely no clue to
the origin of the disease.

Symptoms.—The onset is generally insidious, and the patient
gradually suffers from weakness, depression, languor, and indis-

position for exertion. There may be i^ains in the loins, hypo-
chondria, or epigastrium, and tenderness on pressure in one or

other hypochondriac region. The heart's action is very weak,
the pulse small, feeble and compressible, and there are faintness

and giddiness on rising in bed, or breathlessness and palpitation

on exertion. Aj^petite is generally deficient, and nausea, retching,

and vomiting are imiiortant features of the disease. At the same
time, though the patients may not he robust, there is seldom
any great degree of emaciation, and a considerable layer of

subcutaneous fat may persist to the end. A peculiar discolor-

ation of the skin is the symptom which has attracted most
attention, but which it is important to remember may be
entirely absent. This symptom may be noticed coincidently

with the above general symptoms, it may develope occasionally

before them, or it may occur several months after they are

pronounced. It is presumable, in this last class of cases, that if

the general symptoms were very severe they might be fatal

before the skin was affected; and thus the occasional absence

of pigmentation in Addison's disease of the supra-renal capsules

is explained. The pigmentation, or bronzing, is, in its lighter

shades, dusky, smoky, or yellowish-brown ; sometimes of olive or

green-brown hue. In its more pronounced form it is a rich

brown colour, like the skin of a mulatto. It is imiformly distri-

buted over different parts of the body—that is to say, large areas

are discoloured, the darker tints gi-adually shading off into the

lighter, or into the natural colour of the skin. The change usually

invades, lirst, the parts of the skin which are naturally exposed,

such as the face, neck, and the backs of the hands, but not

the scalp or the lip under the moustache ;
secondly, parts which

are naturally more deeply piginented than others, such as the

axillEE, penis, scrotum, and areola? of the nipples ;
and thii-dly,

seats of pressure or slight injury, such as the marks of garters

and waistbands in women, and places where bUsters and plasters
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have been applied. But the scars of wounds destroying the

skin remain white, and are bordered by a deep layer of pigment.

On tlie darkened parts of the skin may be seen small black

specks, like moles or frecldes. In advanced conditions the

wliole body may be covered by the pigmentation
;

but, as a

rule, one must be ijrepared to diagnose the disease, and, indeed,

many patients die, before this stage is reached. The pigmentation

is not limited to the skin. A bluish-black line may often be seen

on the inner side of each hp rimning along the mucous membrane,
parallel to the line of junction with the skin ; and other more
irregular patches may occur on the mucous membrane of the

cheek and on the side of the tongue. Some of these may be
determined by the presence and consequent irritation of carious

teeth. The temperature is, as a rule, normal, the urine of medium,
colour and specific gravity, and free from albumen.
The course of the disease is very variable. It is often marked

by exacerbations and remissions, periods of severe illness, which
confine the patient to bed, alternating with times of comparative
health ; but after each fresh aggi'avation of the disease the patient
is left decidedly worse than he was before it. The duration
varies from a few months to six or seven years. Death takes
place mostly by asthenia, the patient getting gradually weaker,
and lai)sing into a drowsy or serai-comatose condition, with
increasing feebleness of pulse. Delirium and convulsions occa-
sionally close the scene. In some cases the general symptoms
and a very slight pigmentation have been noticed only for some
months, when extreme prostration has ensued and carried off

the patient in a few weeks.
Anatomical Conditions.—The parts of the body presenting

changes are the skin and mucous membranes, the supra-renal
capsules and the adjacent parts, and the mucous membrane
of the alunentary canal. The change of colour in the former-
is due to pigment, which is deposited, for the most part, in the
deepest layers of the epidermis, a condition similar to that which
obtains naturally in the skin of the negro. A fcAv pigment-
granules are also scattered in the upper parts of the papillary
layer of the true skin.

The supra-renal capsules are usually enlarged, hard, and irre-
gular, and present on section a combination of translucent grayish
or greenish-gray tissue, and opaque yellow cheesy substance.
There are also conditions intermediate betAveen the two ; or
the cheesy substance may exist only in the form of nodules in
the midst of the other. Small particles, or larger masses of
cretaceous matter may be found in the caseous substance ; or
the whole gland may be converted into a cretaceous mass. Some-
times, on the other hand, the caseous matter has softened down
into a cavity containing pus. It is ob\aous that this condition
has the closest possible resemblance to a tubercular process,
and the identity has been recently shown by the discovery in
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a few cases of the tubercle-bacillus. But another important
feature must be noticed, namely, that the chronic inflammation
of the supra-renal body leads to thickening of the connective
tissue around it, and adhesion to neighbouring structures; and
that the solar plexus, the semilunar ganglion, and the termina-
tions of the phrenic and pneumogastric nerves are involved in
the disease either by compression or acute inflammation. En-
larged lymphatic glands are also found in the surrounding
connective tissue, as well as in the mesentery, and behind the
peritoneum. The solitary follicles of the small and large intestines
are often swollen, and the mucous membrane of the stomach
may be " mammillated " from an overgrowth of lymphoid tissue
between the gastric tubules.

In some cases there are found the tubercular disease of the
lungs, or other parts, or the various abscesses, to which allusion

was made when ti'eating of the aetiology of the disease.

In a small number of instances, in which the symptoms of

Addison's disease seem to have been unequivocally present, the
capsules have been atrophied to an extreme degree, without
evidence of previous tuberculization.

Pathology.—The nature of the disease is still under discus-

sion. Since the vast majority of cases show tuberculization of the
adrenals, and since, on the other hand, these bodies may be trans-

formed into masses of cancer without producing the symptoms
of Addison's disease, it has been held by many that the former
process is the only true Addison's disease, and that the symptoms
are due not to destruction of the adrenals but to the implication

of the important nervous structures in their neighbourhood.

This view appears to receive confirmation from the occasional

occurrence of pigmentation of the skin when these nerves and
ganglia . are involved in lymphadenomatous disease. But the

cases of simple atrophy seem to localize the lesion in the adrenals

themselves. The question still remains imdecided. MacMunn,
who has made spectroscopic observations on the blood and

urine, suggests that the fimction of the adrenals is to separate

worn-out pigments, and theii" accompanying proteids, and that

when they are diseased the pigments and proteids circulate

in the blood ; the former being deposited in the skin, the latter

acting prejudicially upon the various functions of the body, and

producing the prostration and other symptoms.
Diagnosis.—The mistakes most hkely to be made are (1) to

take some other discoloration for that of Addison's disease:

(2) to fail in recognizing the symptoms when the pigmentation is

slight or absent. The discoloration s hkely to be mistaken for

it, are slight jaundice, which is distinguished by the yellow

tinge of the conjunctiva; phtheiriasis, to be recognized by the

scars, blood crusts, scratches, pediculi, the limitation of the

colour to parts that can be scratched, and the entire freedom

of the face. The sallow or earthy tints of malaria and of
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phthisis, chloasma uterina in women, and piti/riasis versicolor

must be distinguished from it. In early stages, without much
darkening, the apparently causeless weakness, with small feeble

pulse, and sickness are the diagnostic features.

Treatment.—This must be, on the whole, tonic. Sickness must

be met by effervescing salines, bismuth, iodine, &c. Iron and

strychnine are the most suitable tonics. Dr. ftreenhow thought

cod-hver oil did not agree, and preferred glycerine.

DISEASES OF THE LYMPHATIC SYSTEM".

The majority of the diseases to which the lymphatic system

is liable, arise as the result of the passage into the lymph-
vessels of some substance foreign to them, such as micro-

organisms, tumour-cells or other solid particles, and the poisons

of certain diseases which may ultimately prove to be of particu-

late nature. These either set up acute inflammation or cause

a change in the gland of the same nature as the source from
which the foreign substance has come. Thus we see the
inguinal lymph-glands inflamed in syphilis, the glands of the

jaw in diphtheria, and the axillary glands in poisoned wounds
of the arm ; the bronchial glands in pneumonia, and the

mesenteric glands in enteric fever. On the other hand, the
bronchial glands become tuberculous as the result of phthisis

;

and the axillary glands are cancerous in consequence of car-

cinoma of the breast. Under certain circumstances the lymph-
vessels are also involved, as in lymphangeitis, or absorbent in-

flammation, which involves the vessels between a wound and the
nearest lymphatic glands. Inflammation of the lymph-glands
either goes on to suppuration, or subsides as the primary cause is

removed, or becomes a chronic induration. Tubercle and cancer
run the same course as they do in other parts. The implication
of lymph-glands has been already alluded to. The lesions, which
we shall deal with in this work as separate affections, are
Tuberculosis of the Bronchial and Mesenteric Glands, and
Hodgkin's Disease or Lymphadenoma. Obstruction of lymphatic
vessels also occurs imder exceptional circumstances, and pro-
duces extraordinary results, which wiW be described later (see

Chyluria and Elephantiasis).

TUBERCULOSIS OF THE BRONCHIAL GLANDS.

{Bronchial Phthisis.)

-Etiology and Pathology.—These may be shortly dealt with.
The former is similar to that of tubercle in general; and bronchial
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glands become tuberculous as a result of phthisis. But there is
this occasional point of difference, that in children the glands
may caseate, enlarge, and even suppurate with very little or no
evidence that the limgs are involved ; and these are especially the
case.s to which the name of hi-onchial phthisis has been given.
The bronc-hial glands go through the same changes as other
organs when invaded by tubercle. Gray gi-anules are at first

formed, and caseation follows ; tlie glands become enlarged, and
may suppurate, or become calcareous. Asa result of their enlarge-
ment they press upon surrounding parts, especially the oesophagus
and the trachea or main bronchi. If they suppurate they may
discharge into one of these passages.
Symptoms.—These are pain in the cliest, cough, and dyspnoea,

and perhaps slight swelling of the face and neck, dysphagia,
and hsemoptysis. The cough is of most interest. It is some-
times harsh and altered in quality, as if the larynx were in-

volved; and this is probably from some pressure of the glands
on the recurrent laryngeal nerves, iiroducing paresis of one
or both cords. The cough may be spasmodic in character like

that of ijertussis, and it has even been suggested that whoop-
ing-cough was the result of enlarged bronchial glands, but
without any confirmation by anatomical results. Or the cough
may be merely a constant hacking. If the pressure on the trachea
is considerable, there is severe dyspnoea with stridor, and im-
pending suffocation; and this is especially likely to be the case if

suppurating glands are }3re.=sing upon the trachea or bronchus,

and rupture is imminent. Wlien rupture takes place, pus is

expectorated, and there is some danger of asphyxia in young
children. Occasionally a detached fragment of gland has been
impacted in the respiratory passages, and caused death. The
puffy swelling of the face and neck is due to pressure on the

superior vena cava or one or other innominate vein. There is

more or less pyrexia, according to the stage, and the rapidity of

the caseating process.

Physical Signs.—If the glandular ma.ss is of great .size, it

will cause dulness in the back between the scapula and the spine

on one or both sides ; and more rarely over the upper part of the

sternum in front. The auscultatorj^ signs are variable, even

independent of any co-existing phthisis. There may be deficiency

of breath-sounds over the lung on one or other side : or bronchial

breathing and bronchophony in the neighbourhood of the

enlarged glands.

Diagnosis.—The symptoms and physical signs of what is

practically a mediastinal tumour in a young child, with a family

history or other evidence of tubercle, will generally enable the

disease to be recognized.

The Prognosis is not absolutely unfavoiu'able. Health may
be restored completely after the discharge of pus; and other

cases, no doubt, get well on calcification of the tubercle.
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Treatment—This must be conducted on the same principles

as that of phthisis. C4ood food, fresh air, and tonics—such as

iron, iodide or syrup of iron phosphate, Parrish's food, cod-hver

oil—are required. Chloride of calcium may be tried ; a dose of

5 grains in milk may be given to a claild. Local stimulants, such

as iodine, may also be useful, and cough and pain must be met

by small doses of anodynes, Dover's powder, compound tincture

of camphor, or syrup of poppies.

TUBEKCULOSIS OF THE MESENTERIC C4LANDS.

(
Tabes mesenterica.)

iEtiology and Pathology.—This again is an affection which

is much more frequent in children. The mesenteric glands

undergo the same changes of tuberculization, caseation, calcifi-

cation, and occasionally suppuration, as are seen in the bronchial

glands. Similarly, the process may be secondary to a tubercular

lesion of the intestine—namely, the tubercular ulcer, or asso-

ciated with tubercular peritonitis; but it is not unfrequently,

especially in young children, a primary lesion. The glands are

increased in size, and form large masses, which may become
perceptible on examination of the abdomen. As a secondary
result they cause chronic and tubercular peritonitis ; and in

the event of suppuration, the abscess may burst into the perito-

neum, and set up a general acute inflammation.
Symptoms.—When we consider that the mesenteric lymph-

glands are those in connexion with the lacteals, it will be readily

understood that any extensive disease in them will seriously

interfere with nutrition. Patients with mesenteric disease are
wasted ; and the small arms, legs, and chest contrast strikingly
with the abdomen, wliich is large, partly from the increase in

size of the glands, and partly from the distension of the intes-

tines by flatus. The enlarged abdomen is resonant, and the
distended bowels mostly prevent the glands from being felt.

Sometimes, hoAvever, they are of sufficient size to be recognized
by the hand. The accompanying symptoms are diarrhoea with
griping pain, and febrile action with malaise. The motions ai-e

brown, watery, and offensive. If tubercular ulceration is also
present the diarrhoea is likely to be more constant, and the
motions are sometimes lighter brown or yellow. Peritonitis
would be indicated by more pain, tenderness, and abdominal
tension.

Diagnosis.—There are three conditions in children, charac-
terized by wasted limbs and a large abdomen, which are liable
to be spoken of as mesenteric disease, and " consumption of the
bowels." They are tabes mesenterica, tubercular peritonitis, and
simple indigestion with diaii-hcea. Of these the last is the most
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common ; the first is comparatively rare in an uncomplicated form,
though it is more frequent in association with tubercular peritonitis.

The diagnosis of tabes can rarely be decided upon unless the
enlarged glands are felt, and this is usually prevented by the
inflated bowels. Their existence may be susi)ected if there is

continued febrile action, and a tubercular family history
; and if

the symptoms persist in spite of such changes in the diet as
would probably cure simxile indigestion or diarrhoea.

Prognosis.-—This is not absolutely unfavourable, so long as the
change in the glands is not complicated with ulceration of the
bowel, or tubercle elsewhere, or extensive chronic peritonitis.

Treatment.—The imjilication of the lacteals suggests that the

food should not contain too much of a fatty nature. Thus, milk
should be given in moderation, and replaced by more abundant
animal food. The effect upon the diarrhoea must, of course, be
carefully watched ; and this may be met with astringents, such
as aromatic chalk powder, catechu, Dover's powder, or dilute

sulphuric acid. The same tonic remedies should be given from
time to time as in bronchial j)hthisis : but cod-liver oil is not so

useful here, on account both of its fatty nature and of the

diarrhoea when present. Chloride of calcium may be tried as

above, in 5-grain doses.

HOUGKIN'S DISEASE.

{Lymphadmmna.)

Dk. IIodgkin first described, in 1832, a series of cases of enlarge-

ment of the lymphatic glands with a peculiar deposit in the

spleen ; and similar cases have been recorded by other wa-iters as

progressive multiple hypertrophy of the lymph-glands (Wim-
derlich), multiple malignant lymphoma (Billroth), and ad^nie

(Trousseau). The name lymj^hndenoma, indicating the naturt;

of the new growths which' occur in the disease, is now mostly

used in England, while German writers employ the term pseudo-

leuchamia, from its apparent relations to leuchaemia. It has also

been called anaemia lymphatica.

.etiology.—Very little is knowTi of its causation. It occurs

at all ages, but is most freipient in early and late adult life.

Men are more often attacked than women. In a few cases

depressing causes, such as intemperance, insufficient food, ex-

posure to cold, and parturition have been noted ; and, in a good

many instances, the disease seems to have been brought about

by a local lesion, such as a blow, discharge from the ear, an

abscess or eczema, in consequence of which a group of glands is

irritated and enlarges, and subsequently the other glands in the

body are involved. More often, however, no cause Avhatever can

be discovered.
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Symptoms.—The chief clinical features of the disease are

enlargement of the lyniphatic glands and anaemia. Generally,

the lymphatic enlargement occurs first, the change beginning in

the cer\ical glands in most cases, and subsequently involving

those of the axilla and the groin. The glands form- irregular

and nodulated masses of different sizes, extending, perhaps, from
the clavicle to the jaw, or in the axilla of such a size as to pre-

vent the arm being applied to the side. The individual glands

are as large as a jjigeon's egg or a hen's egg, are either soft or

firm, usually painless, and at first freely moveable under the skin

upon one another. Subsequently they may become adherent, but
rarely caseate or sui)purate. Other smaller groups of glands are

also involved, such as the occipital ; and the change alfects the
glands in the interior of the body, namely, the retro-peritoneal,

bronchial, mediastinal, and mesenteric. In many of these regions
the growth of the glands may be such as to cause serious pres-
sure on the neighbouring parts. Thus in the neck, the larynx,
trachea, and oesophagus ; in the thorax, the large veins, and the
recurrent nei'ves ; in the abdomen, the nerves of the solar plexus;
in the axilloe and groins, the nerves supplying the limbs, are
liable to compression, producing the characteristic symptoms.
In the case of the solar plexus, its implication may cause pig-
mentation of the skin.

The spleen is, as a rule, only moderately enlarged ; it projects
a little below the left costal margin, or occupies the left upper
quarter of the abdomen ; but if it attains the same size as that
seen in splenic leuchtemia, the case is probably not simple lymph-
adenoma, but a combination of the two diseases.
Ansemia is a prominent symptom, even comparatively early,

in Ifodgkin's disease ; and the red corpuscles are diminished to
60, oO, or 30 per cent, of their normal quantity. The Avhite cor-
puscles are generally not increased in number ; but there is in
some cases a moderate degree of leuchjemia, and Dr. Gowers
says this is more likely to occur where the lymphatic glands are
soft, than when they are hard. The urine is only occasionally
albuminous. The temperature is often raised, and is either con-
tinuously above normal, or shows daily remissions, or periods of
fever of two or three weeks' duration, alternating with similar
periods of apyrexia.
A certain amount of weakness is soon observed, and as the

disease progresses, the effects of the anaemia become more pro-
nounced. There is generally a good deal of dyspnoea, partly
Irom the ansemia, partly from mechanical interference with
trachea, bronchial tubes, or lungs. In time, also, cedema of the

li^T''
J^^^^'^"^^^^^^ ^^^^^> perhaps, ascites, pericar-

dial effusion, or hydrothorax : and haemorrhage from the nose
or gums, or under the skin, may occur as in other severe blood-
lesions. Finally, death is caused by exhaustion, suffocation,
or starvation from the pressure of enlarged glands, by hferaor-
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rhage, by cerebral disturbance, coma or convulsions, by pneu-
monia, pleurisy, or (i^dema of the lungs. The duration is generally
several months, or one or two years

;
occasionally the cases are

much more rapid.

Anatomical Changes.—On j)ost-7nortem examination, it is

found that there are two important changes : one, the enlarge-
ment of the ordinary lymph-glands; the other, tlie growth of
tmnours having a similar (lymphadenomatous) structure, in dif-

ferent organs of the body, and in subserous and other tissues,

probably in most cases arising from natm-al lymphatic structures.
The consistence of the glands varies in different cases of lymph-
adenoma. They are light gray, or grayish-wliite on section, and
the softer kinds yield, on scraping, a turbid juice, consi-sting

mainly of leucocytes. Microscopic examination shows that the
enlarged gland consists of lymphoid corpuscles in a nucleated
reticulum ; and in the harder varieties this reticulum is abundant,
and the corpuscles relatively less, while in the softer varieties the
corpuscles are abundant, and the reticulum very tine. Adliesion
of the glands to one another is caused by the lymphoid corpuscles
invading the capsule of the gland, and infUtratiug the inter-

glandular tissue. Occasionally, as already stated, a little caseous
change may occur in a few glands.

The lymphadenoid growths that are independent of the glands

proper occur in the spleen, kidneys, liver, lungs, and other parts.

The spleen is generally larger than normal, and may weigh
even 30 ounces ; it is moderately firm, and presents on section a

number of white or yellowish tumours, from one-eighth to half

an mch in diameter, scattered through its substance, giving it an

appearance Avhich has been compared, not inaj)tly, to "hard-

bake." These tumours arise from the Malpighian corpuscles, and

consist of lymphoid corpuscles in a reticulum. Similar tumom-s
occur scattered through the liver or tlie kidneys, which may also

show a more diffuse growth of lymphoid tissue ; and swelling due

to similar growth may occur in the tonsils, and in the follicles of

the pharynx, stomach, and intestine. Nodules of growth are also

present in the lungs, and soft, pinkish-gray flat masses, having a

similar structure, have been found under the pleura and other

serous membranes. In one case under my care, growths the size

of peas had formed in pleural adhesions, which stretched across

the fluid of a hydrothorax. The epicUdymis and testicle have

been invaded. Sometimes in this disease, also, the bone-marrow

is affected, Ijeing converted into a reddish-gray serai-dilfluent

matter.
Pathology.—This is still very obscure : but the resemblance to

the spread of malignant growths will not fail to be noticed,

especially in those cases where an irritation has caused the

enlargement of one set of glands, and others have been affected

subsequently.
.

Diagnosis.—It may be difficult to distmguish m early stages
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trom scrofulous enlargement of glands, especially whon the

growth is confined to one set of glands. Scrofulous changes

affect more often a single group of glands, occur in young people,

and lead to caseation and suppuration. Cancer of the glands may
resemble Hodgkin's disease, but secondary deposits are not so

likely to take place in other glands as in the different viscera. If

the blood contains an excess of white corpuscles, the classification

of the case must depend on the condition of the sijlcen : if this

organ is not much larger than normal, and the glandular enlarge-

ment is considerable, it may still be regarded as Hodgkin's disease

;

if the spleen is of a size approaching what it attains in leuchseraia

splenica, the case would be considered a combination of the two
{see Leucha?raia).

Treatment.—Arsenic has been of great benefit in some cases :

it should be given in increasing doses until as much as lo minims
three times daily are being taken. Phosi)horus has also been
thought to do good, but this is less certain. The more usual
tonics—iron, cod-liver oil, quinine, and others—have no influ-

ence. In cases where the enlargement has been confined for
some time to one set of glands, their excision has delayed the
disease, or even apparently cured it entirely. But this, according
to Dr. Growers, is not to be recommended where the anaemia is

such that the red corpuscles are below 6() per cent, of the
normal.

DISEASES OF THE BLOOD.

ANyEMIA.

The normal pink colour of the skin and the deeper red colour of
the mucous membranes are due to the blood circulating in their
vessels : if a considerable loss of blood occurs—as, for instance,
after injury, or from gastric ulcer, or during parturition—the
natural colour is materially altered, and the skin becomes of a
waxy whiteness, blanched, or bloodless, and even the lips and
mucous membranes have only a very pale pink colour. This
condition is spoken of as anaemia, and occurs under a great variety
of circumstances, besides the direct loss of blood in quantity

:

moreover, it is accompanied in all its forms by numerous other
disturbances, which directly result from the deficiencies which
exist in the blood itself. It is not now customary to draw any
distinction between spansemia, or poorness of blood, and ansemia, or
bloodlessness

:
the latter term, as now employed, includes 'all

recognizable degrees of deficiency in the blood, from the slightest
to the most extreme.
Causation.—A division, which may after all be artificial, is

made between primary antemia and secondary or symptomatic
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an^icmia. In the latter, the bloorllessness results from direct losses
of blood from the system, or from more or less definite diseases of
particular organs, whereby the income or expenditure of the body
is materially affected. In the former the chanjye seems to depend
on the blood itself, and cannot be traced back to any hjemorrhafje
or diseased organ.

'

Secondary or sijmptomatic avsemin may be brought about in many
ways. They include (1) lisemorrhages of all kinds; these may be
from incised or lacerated wounds, from epistaxis, gastric, intes-
tinal (typhoid), or rectal ulceration, piles, excessive menstruation,
uterine fibroid, ulcerating cancerous tumours, and other lesions
that need not be further mentioned. Many of these hsemorrhages
are profuse but do not recur, or only at long intervals ; the
anaemia is in du-ect proportion to the loss, and recovers perhaps
quickly within a short time. Repeated small haemorrhages may
take place from piles, rectal ulcer, and uterine diseases, in which
case the anaemia is persistent. Another form of ht^morrhage
is that due to diseased condition of the blood itself, such as
occurs in purpura, scurvy, leuchjemia, jaundice, and Bright's dis-
ease; but in some of these the anaimia is in part due to the blood-
condition wliich causes the haemorrhage, and may be present
before bleeding takes place. (2) Continued discharges of pus
from old sinuses, or leucorrhoeal or other discharges in women.
(3) Malnutrition, from deficient ingestion, as in starvation or
stricture of the oesophagus, or from deficient assimilation, as in
cancer of the stomach, of the liver, and other a.ssimilating organs.
Assimilation is defective in the course of severe acute illnesses,

such as enteric fever, pneumonia, pleurisy, and rheumatic fever

;

and pallor is a constant accompaniment of the later stages of
the illness, and its early convalescence. Indeed, most chronic
diseases affecting the viscera sufficiently interfere with blood
formation to cause anaemia, e.g., phthisis, Bright's disease, aortic

regurgitation, and all kinds of valvular disease in children. (4)

Some other diseases affect the blood in a way that is not fully

understood, and produce anaemia; such as malarial poisoning,

lead poisoning, and syphilis. (5) A special group may be made of

Hodgkin's disease, leuchaemia, and the intermediate forms in

which the spleen, lymphatic glands, and marrow of the bones are

diseased, since these organs are no doubt concerned in the manu-
facture of the blood.

Primary or E.^sential Ansemia.—This may, perhaps, include cases

of slight anaemia, which are either congenital or may be regarded
as due to idiosyncrasy, where the patient, if not so vigorous as

others, is not materially affected in his health by the deficiency

:

but the two important varieties are (1) chlorosis, or green sickness,

the anaemia which occurs so frequently in females about the time

of puberty ; and (2) pernicious, or idiopathic ansemia, which arises

often without any obvious cause in adults, and is fatal in the

majority of cases.
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Symptoms of Ansemia.—Some features are coiumon to all

cases of pronounced anaemia, howcA'er caused. The skin is pale

and waxy-looking. In cases of recent hajmorrhage the colour is

almost white, but in pernicious aucemia there is a yellowish tmge

;

in chlorosis a greenish tint is sometimes detectable, and a dirty

yellow, earthy, or sallow tint in the antiemia of lead-poisoning,

malaria, and syphilis. The lips are pale pink, the cheeks may
show a faint pink flush. The visible mucous membranes are

jjale pink, as seen in the mouth, the tongue, and the inner side

of the eyelid. The altered colour of the blood is also manifest
in the tuit of the A'eins on the back of the hand, which show pink
through the white skin, instead of dark piu'ple tlii'ough the pink
skin. The patient is languid and weak, milit for physical or
mental exertion ; and liable to headache, vertigo, the appearance
of .spots before the eyes, ringing in the ears, and attacks of syncope.
In sudden and large losses of blood, such as occm- in parturition,

the anajmic condition of the brain may produce convulsions, but
these do not occur in clu'onic cases, unless it may be near the
fatal termination. There is dyspnoea on exertion, palpitation of
the heart, and throbbing of the vessels ; in some cases oedema
of the feet may be present. The appetite is generally diminished,
and the ingestion of food is often followed by weight or oppres-
sion at the epigastrium, or by severer cardialgia.

Any marked degree of anaimia is accompanied l)y murmurs
over one or more of tlic cardiac orifices. The most common is a
systolic murmur, often harsh in tpiality, lieard loudest in the
second left intercostal space, and traceable outwards along that
space and towards the left clavicle—that is to say, in the area of
the pulmonary artery. In some cases, also, a murmur is heard
at the apex, and in more severe anaemia, systolic murmurs may
be heard at all the orifices, or over the whole cardiac area, as
well as behind. A similar nuu-mur is often heard in the carotid
vessels in the neck. Further, if the stethoscope be placed over
the lower end of the jugular vein, at the point of .separation of
the sternal from the clavicular attachments of the sterno-mastoid,
a continuous humming or rusliing noise will be heartl, which has
been called the venous hum, or bruit de dialde, from a French
toy, called " diable," which makes a similar noise. This murmur
is heard best in the erect posture, with the head turned away
from the side which is being examined. Neither this nor the
systolic pulmonary hiemic murmiu- is pecuhar to anttmia, nor
should either be regarded as evidence of antemia ; but they are
almost constantly present in this condition, and are generally
more inarked in proportion to its intensity.
As to the manner in which the blood of anjemia causes these

murmurs, there has been much discussion. The bruit de diable.
seems explicable on the assumption that the quantity of blood is
less, by supposing that the upper pai-t of the vein adapts itself to
the lessened amount of blood passing thi-ough it, while the lowest

42
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pai't, or ampulla, is kept in its natural state of dilatation by
cervical fascia. i31ood then passes from a narrow space to a
wider space beyond, fulfilling the requirements of the veinejluide
theory {see p. 439). But it is not easy to show that the blood is

less in quantity, and the very frequent occurrence of venous hum
in children, ({uite independent of anaemia, does not seem clear
on this hyiJothesis. The pulmonary hajmic murmur is still more
diiiicult to explain. Dr. Fagge would apply the same theory
by supposing that the base of the artery (and of the aorta also) is

unable to contract upon tlie diminished volume of blood to the
same extent as the orifice through which the blood enters. Dr.
Balfour and others state that the anemia leads to dilatation of
the left ventricle, followed by dilatation of the mitral orifice, and
mitral regurgitation ; and the murmur heard in the second left

intercostal space is said by them to be a murmm- of mitral regTir-

gitation heard in the left auricular appendix. Occasionally, a
systolic pulsation in the second left space which accompanies the
murmur is regarded as proving the systolic rush of blood into
the left auricle. But the objections to this are that mitral regur-
gitation from organic disease of the valves gives a murmur at the
apex and behind, and none in the second left space; that the
am-icular appendix rarely, if ever, reaches the surface in front;

and that the part of the heart which causes pulsation in the
second left space has fi-equently been found to be the top of the
right ventricle or the conus arteriosus.

That the heart dilates in anaemia there can be no doubt ; the
impulse may be found directly in the line of the nipple, or even
external to it. The pulse is commonly rather quicker than normal

;

soft, but rather full ; and the heart's action is readily quickened
by exertion or excitement.
The iirine is, as a rule, fairly abundant, of medium specific

gravity, and deficient in colouring matter, since the m'inary pig-

ment is no doubt derived from htemoglobin. Albuminuria is

generally absent. The temperatm-e is normal in ordinary cases
of anaemia. Retinal haemorrhages, which are common in fier-

nicious anaemia, are rare in the simple forms.

Condition of the Blood.—The actual cpiantity of the blood
in cases of anaemia is difficult to estimate, and it is generally
thought that, even after large losses of blood, the vessels absorli

liquid rapidly from the tissues, and thus are soon filled again with
a blood the same or nearly the same in quantity as before, if

deficient in corpuscles and chemical constituents. And in anaemia
arising otherwise it is thought l)y many that the absolute

([uantity of the blood is not much affected. Quincke, however,
has estimated, by the enumeration of blood-corpuscles before and
after ti-ansfusion with normai blood, that the quantity in perni-

cious anaemia may be only 4 or 5 per cent, of the bodj'-weight,

instead of 7'7 per cent., as it is estimated to be in health.

It is much more easy to form an idea of the quality of the
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blood, ^yhen drawn from the linger it is pale and thin, and

under the microscope the corpuscles do not run into rouleaux so

perfectly as in health. The lessened number of the red cor-

puscles may be at once apparent, but they can be counted by an

instrument called the hsemncytometer. In addition to red cor-

puscles, Avhich do not differ from those of health, and have an

average size of (thousandths of a milhmeter), there are often

small red corpuscles, varying from 6 ^ to 2 /x, called microcytes ;

masses larger than the normal corpuscle, and reaching a dia-

meter of 12
fj.,

meffalocytes or maerocytes ; and, lastly, red cor-

puscular bodies of about the same size as, or smaller than, the

red corpuscle, varying in shape, and often pointed at one end like

a pear : these have been c^hMq^. poikilocytes. Tlie white corpuscles

are vmaffected.
^

The hsemucytmietev consists of a glass slide, on -which a " cell

"

is constructed one-iifth of a millimeter in depth, and ruled at the

bottom into squares measuring one-tenth of a milhmeter in the

side. Some of the blood to be examined is diluted to the extent

of 1 in 200 by mixing 5 cubic mm. with 99o cubic mm. of a

solution of phosphate of soda, which dilutes the blood without
injuring the corpuscles. A drop of the diluted blood is now
placed in the glass cell, and covered with thin glass. After a
short time the corpuscles sink to the bottom and rest upon the

microscopic squares, each of which corresiionds to -^(jth of a
cubic millimeter. If the average number, x, of corpuscles in a
s(juare be multiplied liy 500 and again by 200 (the extent of dilu-

tion), the number of corpuscles in a cubic millimeter will be given

(=.rX 100,000). The average should be taken from not less than
ten squares. The actual number of corpuscles estimated to exist

in a cubic millimeter of healthy blood is 5,000,000, or fifty cor-

puscles per square. This gives 100 in two s(|uares
;
hence, in the

blood of anremia the number corresponding to twice the average
gives the percentage of coi'puscles as compared Avith the blood in

health : thirty corpuscles in a S(juare equals 3,000,000 per cubic
mm. or 60 per cent, of the normal.

Hsemoylohinometer.—Dr. Gowers, whose adaptation of the lia^ma-

cytometer has just been described, has also invented an instru-

ment for measuring the htemoglobin in a specimen of blood.
Two tubes are provided, one of which is filled with glycerine-
jelly, colom'cd ])y carmine and picro-carminatc of ammonia, to

act as a standard. The other is graduated up to 100 degrees.
Twenty cubic millimeters of blood, drawn up in a pipette, are
now discharged into the graduated tube, and water is gradually
added, until, on frccpient comparison with the standard, the
colours in the two tubes are foimd to be the same. Healthy
blood re({uii'es dilution up to the mark 100 ; blood deficient in

hEemoglobin ret|uires less ; and the figure which the dilution
reaches when the colom-s are the same, represents the per-
centage amount of haemoglobin compared with that of health.
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In FleischVs Aasmometer, a .small cylindrical vessel witli a fflass
bottom IS divided into two compartments by a vo'tical sei)tum
In ojie i.s placed a measured quantity of blood diffused through
water. In tbe other is clean water, and below it glides a pri,sm
of tinted glass, of which of course the thicker parts appear of
deeper colour than the thinner. The blood solution is compared
with successive portions of the prism, and when exact resem-
blance is obtained, the percentage of haemoglobin is read off on
a scale.

By estimating the corpuscles and the ha;moglobin in the same
case, it may sometimes be shown that the corpuscles contain
less than the normal amount of haemoglobin, or that the ha?mo-
globin is more than corresponds to the number of corpuscles.
The Anatomical Changes found after death by anaemia are

best illustrated by cas(!S of pernicious ansemia {see p. 663). The
organs are universally bloodless, and in some cases of secondary
anaemia is found the fatty degeneration of the muscular fibres of
the heart (tabby-cat striation), which is constant in the pernicious
forms. It is no doubt due to an imperfect process of oxygena-
tion, which is the result of a less' quantity of haemoglobin.

Chlorosis.

This name, or its English equivalent—green sickness—is applied
to a form of anaemia wliich especially occurs in gii'ls and yoimg
women between the ages of fourteen and twenty-four, though a
similar condition is exceptionally seen in boys. In its milder
varieties, it presents the characteristics already described ; in its

severer forms, it may be difficult to distinguish from pernicious
anaemia. Languor, feebleness, dyspnoea and palpitation on exer-
tion, vertigo, headaches, noises in the ears, spots before the eyes,

nausea, eructations, pain after food, and constipation, occur just

as in cases of secondary anaemia. There are murmurs at the

base of the heart and over the jugular veins, and the pulse pre-

sents the same characteristics. An almost constant symptom,
which attracts more than all the attention of the patient or her
friends, is the suppression or diminution of the menstrual flow.

In the younger patients it may never have appeared, and may
continue absent as long as the chlorosis lasts ; in those who have
already menstruated, tlie flow becomes scanty, pale, or irregular,

or ceases altogether. Only occasionally are the menses more
abundant than normal. It is possibly in connexion with this that

the mental condition of the patient is often markedly affected, as

shown in irritability, and a tendency to hysterical manifestations.

The patient may present all degrees of pallor, often with some
temporary flushing of the qheeks or lips ; sometimes also, no
doubt, there is a tint Avhich justifies the name chlorosis ; but

it can scarcely be recognized in all cases. Zimmermann says

it occurs only in those of a diu'k complexion. Both blood-
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corpuscles and lifeinoglobin are diminished, but the former are

rarely below 60 per cent, of the normal, whereas the hsemoglobin

may be only ^5 or 30 per cent. Microcytes, and other irregular

forms of corpuscle, may l)e found in small quantity. Constipa-

tion is frequent, and the urine is pale.

Pathology.—Various hypotheses have been put forward to

explain the occurrence of clilorosis. One of the earliest was,

that it resulted from amenorrhcea ; but the sequence is the other

way : the blood in the system is not sufficient to supply the men-

strual function. There must, nevertheless, be some connexion

between the period of puberty and the onset of chlorosis ;
and it

is thought by some that the unusual call on the system which

puberty makes, especially in the female, and to a less degi'ee in

the male, will account for the failure in some individuals whose
powers of forming blood may be always somewhat strained.

Virchow thought that the heart and large vessels were abnor-

mally small in the majority of those who suffer from anaemia.

Zander attributes it to the presence in the blood of unassimilable

forms of iron, the result of a deficiency of hyilrochloric acid in

the system. Bunge thinks that the organic iron-compounds of

the food {haematoyen) are broken up by decomposition in retained

fseces and assume forms which are less capable of being absorbed;

Sir AndreAV Clark has recently urged the vieAV that its main
cause is constipation. He points out that girls about puberty
are likely to think of their figure, to eat scantily, and to be
neglectful of their bowels from false modesty, and that consti-

pation is thereby induced ; the retained faeces become decom-
posed, and the products

—

e.g., ptomaines or leucomaines—enter
into the blood, and start the changes which result in anaemia.

In support of this view, he instances the value of purgatives in

its treatment. An obvious difficulty in accepting this as a full

explanation is, that hundreds of people of both sexes and all ages
suffer from obstinate constipation without anaemia.
The relative deficiency of haemoglobin as compared Avith the

corpuscles shows that the fault lies in a defective formation of
the blood {hasmogenesis), and not in its destruction {hsemolysis).

Diagnosis.—The recognition of chlorosis is generally easy; but
it may be difficult, in some sevei-e cases whei*e the heart is dilated
and murmurs of mitral regurgitation are heard, to decide
whether the cardiac lesion is primary, or a result of the anaemia.
Amenorrhcea, the absence of rheumatism, scarlatina, or chorea
in the history, and extensive praecordial murmurs, rather than
one localized to the heart's impulse and the back, would be in
favour of chlorosis. The presence of any primary lesion {see p. 656)
must always be carefully excluded.
Prognosis.—Chlorosis is rarely fatal : it often lasts months or

years, and frequently recurs after cure.
Treatment.—The treatment of a secondary anajmia must be

the removal of the cause, where that can be effected. For the
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restoration of the blood state, both in these cases and in chlorosis,
the use of iron is of the first importance. This may be f^iven in
several forms ; if there is irritability of the stomach, the less
astrin(?ent forms are ad\isablc, .'^uch as reduced iron, 2 or 8 grains
three times a day, the ajnmonio-citrate, or the tartrate, ") to 10
grains. The more astringent forms, however, when they can be
borne, are more (juickly efficient, <>.//.,—the perchloride, 10 to 20
minims of the tincture, or the sulphate, from .3 to 5 grain.s. A
well-lcnown form on the Continent is Blaud's pills, containing each
2| grains of sulphate of iron, and the same of carbonate of pota.sh.

One, two, or three pills are given thrice daily. Iron should
be always given immediately after meals. I cannot say that
I have been pleased with the much-belauded Griffiths' mixture,
which often makes patients sick. According to Bunge, iron salts

are not absorbed directly from the intestinal canal, but they act in

anaemia by preventing the decomposition, and hence favouring
the absorption of the above-mentioned hsematogen. It is always
desirable to combine some laxatives with the iron, both to

counteract its astringency, as well as to overcome the natural

tendency to constipation. This may be done by the use of sul-

phate of magnesia, in combination with the perchloride or the
sulphate ; or by the use of aloes, in the form of aloes and iron pill

;

or with the iron mixture, an aloes or myrrh pill may be given at

night. Sir A. Clark and others regard this as the most important
part of the treatment. In some cases arsenic may be of value in

combination with iron. The diet nnist be good and nourishing, and
may be modified somewhat according to the fat or lean condition

of the patient. Fresh air is very desirable, but it is doubtful if

that .should be obtained by much exercise, at any rate in one

with a high degree of anaemia, and an obviously feeble heart.

Such exercise probably increases the tendency to dilatation and

the over-strain upon the blood-forming organs, and the patient

will improve rapidly with rest, or even confinement to bed.

Idiopathic ob, Pernicious Anemia.

wEtiology.—This curious disease, first spoken of as idiopathic

anwynia by Addison and others after him, later as j)rogressive

pernicious amernia by Continental writers, affects both sexes

equally, and is most frequently seen between the ages of twenty-

five and forty. Its origin is often quite obscure ;
pregnancy and

the puerperal state have been credited with its causation in

many cases, and gastro-intestinal disturbance, privation, and

mental shock in others. Some fatal cases of anajmia followmg

at long intervals upon a large haemorrhage have also been

recorded, but it is doubtful whether these should be included m
the present category.

.

Symptoms. — The patient with pernicious anaemia gradually

loses strength and becomes paler; his skin acquires a yellowisli
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tint, rather than tlie waxy white of ordinary anaemia. At tlie

same time, even with extreme ansemia, the patient does not lose

flesh, and the subcutaneous fat may be abundant. There are the

same languor, indisposition for mental and physical exertion,

giddiness, noises in the ears, &c., which have been described in

the other forms. Dryness of the mouth and throat, loss of

appetite, nausea, and generally constipation, are present ; as

well as dyspnoea on exertion, cardiac i^alpitation, and vascular

murmurs. The urine is usually high-coloured, and free from
albumen. It may contain a full quantity of urea and uric acid,

as well as indican. The bones are often tender on percussion or

pressure. The pupils are mostly dilated ;
and the retinte show

numerous small hajmorrhages, which are abimdant round the

optic disc. These are striated, or flame-shaped, and may be
accompanied with white spots. The blood-coi-puscles may be
reduced as low as 10 per cent, of the normal, and altered forms

—

microcytes, poikilocytes, &c.—are often present in great number

;

but the haemoglobin is never so deficient in j)roportion as ai'e

the corpuscles, thus contrasting with chlorosis. Another feature

of idiopathic anajmia is the presence of fever, which may give a
temperature of 101° or 10:2°, but is generally irregular. It may
be absent for days together, and the temperature is often sub-
normal before death.

Anatomical Changes.—Besides the universal pallor of the
organs, one of the most constant conditions post mortem is fatty

degeneration of the heart, lirtncipally in tlie form of the striation

already mentioned. It occm-s in the left ventricle and on the
papillary muscles. There is also fatty degeneration of the liver

and kidneys, and of the intima of the arteries. Hremorrhages
are found not only in the retina, where they have been seen dm'ing
life, but in the serous membranes, the endocardium, the mucous
membrane of the stomach, the lungs, the surface of the brain, and
other parts. Fenwick and others have found fatty degeneration
or atrophy of the tubular glands of the stomach, and infiltration

of leucocytes between the tubules. The spleen is sometimes
slightly enlarged. The marrow of the bones has in some cases
been found of a redcUsh-purple, with large numbers of nucleated
red corpuscles, while the fat-cells are all or nearly all destroyed.
Another fact of much interest is, that there is an abundant
deposit of iron in the cells of the liver and in the spleen. In the
liver it is most abundant in the perij)heral zones of the lobules.
The Pathology of idiopathic anaemia is still not well under-

stood. Probably the changes in the marrow of the bones, to
which some have referred the disease, are secondary ; and the
atrophied condition of the gastric glands seems scarcely .sufficient

to accoimt for it. The high-coloured urine, and the deposit of
iron in the tissues, suggest that the immediate cause of the
anaemia is the destruction of red corpuscles in the blood {hemo-
lysis), though how this is brought about remains open to question.
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Dr. Hunter points out that this destruction takes place within
the portal circulation, and suggests that it may be due to the
poisonous action of cadaveric alkaloids. Micro-organisms have
been. discovered in the blood by Klebs and Fi-ankenhiiuser ; but
the observations want confirmation.
Diagnosis.—In any supposed case of idiojnthic nnwinia it is

important to search most carefully for organic disease, such as
cancer, which might be the cause of anaemia. The characteristics
upon which the diagnosis depends are the absence of such cause,
the retinal haemorrhages, the absence of wa.sting, and, to a les.s

degree, the presence of microcytes, &e., in the blood. To dis-
tinguish it from severe chlorosis. Dr. Hunter relies upon the
differences in the relations of hasmoglobin to corpuscles, already
Ijointed out, and upon the dark colour of the urine.
Prognosis.—Tliis is very unfavourable, but Dr. Pye-Smith has

collected twenty cases of recovery, as compared with 103 fatal
cases. Of the fatal cases a large number die in about six months,
others last twelve or fifteen months.
Treatment.^—Arsenic seems to be the most efficient remedy of

all drugs that have been tried. Iron has generally no effect, and
other tonics are equally useless. A few cases have recovered
after transfusion, but in otliers this has proved of no avail. The
patient should be i)laced under suitable hygienic conditions, the
diet should be nourisliing, but not too highly nitrogenous, and
special symptoms should be treated as they arise.

LEUCHyEMIA.
{Leucocythsemia.)

In this disease there is a great increase in the number of white
corpuscles in the blood associated with changes in the spleen, the
lymphatic glands, or the marrow of the bones. As is well known,
the proportion of white blood-cells, or leucocytes, in the blood
varies considerably in health, and it may rise to an unusual
degree in some morbid conditions, such as irritation of the

lymph-glands, in fevers, and in pregnancy. This may be called

leucocytosis ; but it is temporary, and relatively slight as com-
pared with the state of the blood in leuchacmia. In well-

marked examples the blood is pale and thin as it issues from a

wound, and as seen after death it is grumous-looking, or forms
]5ale pus-like clots ; its coagulation, moreover, is imperfect from
the fibrin being deposited in a granular, rather than in a fibi'ous,

form. Under the microscope the white corpuscles are seen to

occupy nearly the whole of the field, instead of being few and
scattered as in health ; and if the hajmacytometer be used they
are found to be in the proportion of one to ten, one to five,

or one to three, as compared with the red, or even in equal
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quantitv ov in excess. On the other hand, the red corpuscles are

less numerous than in health. The white corpuscles vary m
size : some are large, with two or three small nuclei

;
others are

smaller, with one nucleus nearly occupying the cell. The former

are said to be in excess in cases associated with enlarged spleen,

the latter in cases where the lymphatic glands are involved.

Microcytes, poikilocytes, granule masses, and Charcots crystals

(see p. 881) have also heen found in the blood.

As already stated, the change in the blood is accompanied by

changes in certain organs ; in some cases the spleen is enlarged

{leuchwmia splenica), in others the lymphatic glands {leuchaemia

lymphatica), and in others, again, the marrow of the bones is

peculiarly affected {leuch^mia myelogenica). But these do not

really form separate varieties, as in many cases the condi-

tions are more or less combined. In my own experience splenic

leuchjemia is the most common. German authors state that in

most instances the spleen and bone-marrow are both affected, but

I can find no record of a case of myelogenous leuchfcmia having

been exhibited to the Pathological Society in the last twenty-two
years. In CTerraan experience, it rarely or never occurs alone.

Lymphatic changes are also often secondary to splenic enlarge-

ment, and if they occur as a primary disease, the case w^ould be
regarded by some as belonging possibly to lympliadenoma, or

Ilodgkin's disease (see p. 652), in which occasionally leuchaemia
occurs, and may even be extreme. On the other hand, these

cases, (1) of lympliadenoma with leuclicemia, (2) of lymphatic
leuchtemia, and (3) of the same kind as one which I recorded in

1873, of enlai'gement of the spleen and the lymiAatic glands, with
deposits of adenoid tissue, and marked leucliajmia, may be looked
upon as intermediate between leuchaemia and Ilodgkin's disease.

Thus, leuclncmia occurs with enlargement of the spleen, -with

enlargement of the lymphatic glands, wath changes in the
marrow, sei^arate or more often combined, and, lastly, in a few-

cases which must be classed as Ilodgkin's disease. It will be
best to describe the splenic form, dealing Avith the lymphatic and
marrow changes as secondary.

.Etiology.—The cause of splenic leuchsemia is often difficult

to trace. Tlie disease occurs in men more often than in women,
and mostly in middle life, though sometimes in quite young
children. Deficient hygienic conditions, the disturbances of
pregnancy, the climacteric in women, and occasionally injuries
to the spleen, have been thought to haA'e some influence; but
intermittent fever holds the first place as a remote cause of
leuchsemia. Dr. Gowers found a history of ague in thirty out
of loQ cases of which he analyzed the records, and others have
noticed the same fact ; but there is often a long interval between
the two diseases, and the way in wliich the one produces the
other is quite unknown.
Symptoms.—One of the first signs of leuchsemia, in a great
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number of cases, is the enlargement of the abdomen from the
nypertrophy of the spleen, which may have been developing forsome time without giving any sign. It may then be found
occupymg the whole of the left side of the abdomen, forming
a firm, hard tumour, which extends backwards into the flank
while Its anterior margin begins about the ninth costal carti-
lage, reaches the middle line at the umbilicus level, and not
imfrequently below this extends two or three inches to the right.
This anterior margin is more or less sharp, and presents one or
two notches. Dr. Fagge first pointed out that the position taken
by the spleen in these cases was determined bv its attachment to
its vessels, which compelled it, so to say, to'^enlarge along the
circumference of a circle of which the cceliac axis is a centre.
In earlier stages the spleen simply occupies the left hypo-
chondriac region, similar to the enlargements in ague, and in
some cases of typhoid fever. The liver is moderately enlarged,
and can be felt for one or two inches below the right costal
margin. In some cases (about one-third of the primarily splenic,
according to Gowers) the lymph-glands are involved, and then they
may be felt in the neck, groins, or axilla. They are moderately
large, not very hard, and move freely upon one another. The
mesenteric are even more often enlarged than the above, the
retro-peritoneal, thoracic, portal, and iliac glands less so. The
only evidence during life of the implication of the bone-marrow is

tenderness on pressure or percussion of the corresponding bone.
The general effects of an illness do not always show themselves

early
;
especially it must be observed that when the spleen is

already A^ery large, and the leuchajmia unmistakeable, there may
be no pallor of the skin, lips, and mucous membranes. Later
on, however, the patient loses colour, and becomes sallow, or

markedly antiemic.

The temperature is generally affected in this disease ; there is

either continuous moderate pyrexia, or periods of pyrexia alter-

nated with periods of apyrexia ; and the febrile reaction some-
times gives a flush to the skin, which may help to mask the

approaching anaemia.

The altered condition of the blood shows itself in the occm--

rence of dyspnoea and of hsemorrhayes, which last chiefly take

the form of epistaxis, bleeding fron'i the gums and mouth, and

purpuric spots under the skin; but also occasionally bleeding

fi'om the lungs, stomach and intestines, kidneys, or uterus, or

haemorrhage into the brain. Haemorrhages also occur in the

retina, where they may be seen with the ophthalmoscope, asso-

ciated with white streaks and spots, said to consist of masses of

leucocytes ; and the retinal veins are often remarkably tortuous.

Other organs may be affected, but the changes are chiefly ob-

served after death. The lu'ine is acid, of high specific gravity,

and the urea and uric acid are in excess. Indican is often

present. Albumen is rare unless the kidneys are diseased.
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The course of the disease is generally progressive until its ter-

mination in death, and it lasts from one to two or three years.

Towards the end the pallor increases, the feet and other parts

of the hotly Ijecome OBdematous, ascites and hydrothorax may
be added, the pulse is quickened, and palpitation is frequent.

Diarrhcea is occasionally a prominent symptom. Finally death
takes place from loss of blood, asthenia, pleurisy, pneumonia,
bronchitis, cardiac failure from dilatation, or diarrhoea ; and occa-

sionally from cerebral haemorrhage.
Anatomical Changes.—The spleen, in cases of splenic leu-

chajmia, varies in weight from one to eighteen pounds, the average
of seventy-two cases analyzed by Dr. Gowers being six pounds.
It is uniformly enlarged, and presents its normal shape ;

on the

surface are often patches of thickening of the capsule, and the

organ is more or less adherent to the abdominal wall, diaphragm,
or adjacent viscera. On section it often has a brownish, rather
than a red colour, homogeneous, or marked with paler lines due
to thickened trabeculfse. It is smooth, hard and dry. Not unft-e-

quently there are large wedge-shaped infarcts, yellow in colour
if old, red if recent. The change in the spleen itself is one of
simple overgrowth of the splenic pulj) and follicles ; and in long-
standing cases the stroma becomes markedly fibrous, and the
trabecute are increa.sed. Charcot's crystals are often found abun-
dantly in the spleen.

The liver is enlarged, and may reach twice or three times its

normal size. It is pale and smooth, and presents under the
microscoi)e deposits of lymphoid growth, which for the most
part surround the portal vessels in their distribution, but are
partly in a nodular form. The vessels are full of white cor-
puscles. The kidneijs are pale, and enlarged fi'om granular
degeneration of the cells, and distension from leucocytes; or
they present grayish-white deposits, rimning like striae "between
the cortical tubules. In the alimentary canal there may be
stomatitis, or pharyngitis, swelling of the tonsih, and of the
follicles at the root of the tongue ; and swelling and superficial
ulceration of the follicles of the intestine. The thymus, thyroid,
and sujjra-renal bodies have also been found diseased, and tumours
in the skin have been recorded. Sometimes the hmgs present
hsemorrhagic infarcts. The marrow of the bones, when affected
as above mentioned, becomes yellowish and pus-like, containing
an excessive quantity of lymphoid cells, and nucleated red blood
corpuscles.

Diagnosis.—In most cases this is easy; the spleen is recog-
nized by its position on the left side, extending from the
ribs to the pelvis, with its irregular anterior margin; and the
examination of a drop of blood from the finger confirms the
diagnosis. In women the cases have not unfrequently been
mistaken for ovarian tumours ; but it should be remembered
that an ovarian tumour large enough to reach the ribs is central
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in position, wliilo tlie liistory Mill show that it hegan in thelower i)art of the abdomen. On the other hand, the enlarged
spleen may sometimes be felt in the pelvis behind tlie uterus
In earhcr .stages, where the spleen is small, and the number ol'
white blood-corpuscles is not yet in great excess, it may not be
easy to come to a conclusion

; but in the ab.sence of other lesions
a provisional diagnosis of splenic leuclia^mia must be made and
the case treated accordingly. I believe that no reliance can be
placed upon pallor, as it is often absent when the spleen is
enormous, and the leucha;mia pronounced.
The Prognosis is unfavourable and recovery is very rare.
Treatment.—Arsenic is the remedy that .seems to have' given

most promise: it must be used perseveringly. Mo.sler has ob-
tained good results from quinine, though others speak of it as use-
less. Iron is generally regarded as of no value, and the influence
of cod-liver oil is doubtful. The local apphcation to the spleen of
the ice-bag, cold douche, or electricity (galvanic current) may
reduce the size of the organ. Excision of the spleen has been
tried, with a quickly fatal result, from collapse or hemorrhage.
The disease cannot be arrested in its later stages. Dr. Gowers
urges that in cases of enlarged spleen remaining after ague,
every effort should be made to restore the organ to its normal
condition, by the avoidance of cold, injury, and all causes of
portal congestion, and the use of quinine, ergotin, local affusion,
and galvanism.

PURPURA.

This term is apphed to a diseased condition in which a number
of hseraorrhages occur under the skin, so as to produce blotches of

a more or less purple colour. It has been already seen that there
are similar hajmorrhages in a number of diseases, either from
an altered state of the blood, or from mechanical interference
with its circulation ; for instance, in scarlatina, measles, variola,

typhus, epidemic cerebro-spinal meningitis, and the plague ; in

leuchamiia, Hodgkin's disease, cirrhosis, and Bright's disease

;

and in ulcerative endocarditis, and other diseases of the heart.

But in all these cases it is clearly recognized that the htemor-
rhage is secondary, and it is only occasionally spoken of as being
puiyuric. But the important feature of purpura itself is that it is

apparently spontaneous, occurring in persons who are either at

its commencement in fair health, or, if not quite well, at least do
not suffer from any of the illnesses aboA'e enumerated.
Two varieties are commonly recognized, namely purpura

simplex and purpura hemorrhagica, but they appear to be essen-

tially the same thing in different degrees of severity. Purpura

urticans is now commonly regarded as urticaria or erythema
multiforme accompanied liy hajmorrhage ; and purpura rheuma-
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tic(t, as acute rheumatism in which the hiemorrhagic erythema

or urticaria has developed.

Symptoms.—In its mildest forms (P. simplex) purpura consists

simply in the appearance of spots of a dull red, deep red, or

bluish-purple colour in different parts of the body. They are

circular, vary in diameter from a millimeter to a third of an

inch, do not disappear on pressure, and are generally, when

of this small size, not raised above the surface. They have

no special relation to the position of the hairs. In some

cases they occur only on the feet and legs, but in others are

scattered uniformly, or at any rate, indiscriminately. Each spot

fades after a time, becoming brownish or yellow in tint, and the

larger patches go obviously through the changes characteristic of

a bruise. Very little constitutional disturbance accompanies the

eruption : the patient may be pale, and loses appetite. Recovery

generally takes place in from ten to twenty days.

In severer cases the hajmorrhages are more extensive, the

skin may be raised hy large blood masses beneath it, and bleed-

ing takes place from the various mucous membi-anes (P. hasmor-

rhagica). The nose, mouth, stomach and intestines, the kidneys,

the female genital organs, and occasionally the bronchial mucous
membrane may thus be the source of the blood. The giuns are

never swollen as in scm-vy, ljut sometimes a spot of ha?morrhage
is seen in theu' substance. If the loss of blood is considerable

the patient becomes anaemic, and in the severer stage there

may be some rise of teiiiperature, and a stage of prostration

ensues which terminates in death. Indeed, the hasmorrhagic
forms are very often fatal, and jmst-morteyn examination may
reveal other ecchymoses in nearly all the mucous membranes,
in the pelvis of the kidney, in the plem'a, pericardium, perito-

neum, in the meninges, and even in the limgs, and the medulla
of the bones. A cerebral ha^raoiThage may be the cause of

death. Sloughing and ulceration of the mucous membrane of

the bowels have also been found, leading to perforation and
peintonitis.

Pathology.—Little is really known of this. The proximate
cause must be in the blood or the minute vessels ; examination
of the former has sometimes shown the presence of modified
corpuscles (microcytes, poikilocytes). Suggestive changes have
been found in the vessels in some cases, and Watson Cheyne
foimd strings of micrococci in the tissues of one case, bacteria
in the vessels of another. It is yet possible that cases of purpura
may be foimd to be due to different causes, and they may require
further classification.

Diagnosis.—In making the diagnosis all the possible causes
of a petechial eruption above mentioned must be excluded.
Scurvy is distinguished by the spongy condition of the gums,
the subcutaneous or fascial indurations, the greater degree of
ill-health, and generally by its causation. Malignant sarcomatous



670 DISEASES OF THE BLOOD.

growths may present some resemljlance to purpura haiiuor
rhagica. It is well also to remeinber that the children of the
poor sometimes present extensive ])etechial eruptions as the
result of fleabitcs. The spots are uniformly about the size of a
pin's head, and all disappear entirely after a few days in better
circumstances.
Treatment.—In milder cases, rest in bed, tonic medicines

and good simple food will often rapidly effect a cure. Iron'
arsenic, quinine, may be given in the usual doses. Where the
purpura affects the lower extremities (jhiefly it often disappears
dii-ectly the patient takes to bed, and returns if Avalking alwut
is too hastily resumed. In the .'rcverer cases, also, arsenic may
be given

;
but if hjemorrhages take place from tlie mucous mem-

branes, astringents must be employed, such as turpentine, acetate
of lead, ergotin, gallic acid, or dilute suli?huric acid.

SCORBUTUS.
{Scurvy^

Scorbutus is a disease characterized by a profound alteration of
the blood, resulting in hjiemorrhages under the skin and in other
parts of the body, a spongy condtion of the gums, aiuiemia, and
prostration.

.Etiology.—It has been abundantly proved that the essential
cause of this disease is the deprivation of fresh vegetable food.
It may occur in either sex and at any age, and is clearly not con-
tagious in its origin ; but it has arisen over and over again under
circumstances entailing a restriction of the dietary in respect of
vegetables. Thus, it has been in past times the scom-ge of sailors

on long voyages, so that it is frequently spoken of as sea-scurvy,
though such a term does not now distinguish it from any other
form ; and it has severely affected armies and other large collec-

tions of individuals, such as those in prisons, and sometimes even
in hospitals. It is still most frequently seen amongst sailors ; but
cases occasionally happen amongst those who can get vegetables,
if for any reason, such as poverty, or dyspeptic troubles, they have
habitually abstained from eating them.
The influence of this wrongful diet in jiroducing the disease is

aggravated liy several other depressing circumstances wliich not
unfrequently coexist, such as damp, cold, fatigue, ch'ink, want of

simlight, a.s well as prostration from wounds, ague, dysentery, or

syphilis. Naturally, the particular constituents of the vegetables,

which are necessary to prevent its occurrence, have been the

subject of investigation. Sir A. B. Garrod has maintained the

theory that it is the potassium salts which are requisite ; but the

view is not generally accepted, and it has at any rate been shown
that potassium nitrate is of no value in its treatment; while many
substances contaiaing abundance of potassimu are not anti-scor-
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butic. As -vvill be mentioned hereafter, lemon juice is, besides

vegetable food, the most powerful preventive of scm-vy; but

again, though citric acid may have some value, no separate con-

stituent has been shown to be the one on which the protection

depends. Dr. Ralfe has suggested that the disease is primarily

a diminished alkalinity of the blood ; the urme contains more uric

acid, but less alkaline phosphates, and is less acid.

Symptoms.—The disease generally comes on insidiously. The

patient loses colour, becomes weak, languid, di'owsy, or apathetic,

and complams of ilymg pains in the loins or limbs. After a

time—it may be a week or more—petechijB appear upon the skin

of the lower extremities and other parts of the body, and as a

rule each hajmorrhage is situated around the base of a hair.

The spots are small, red or reddish-brown, and not raised above

the surface. Some others appear which more or less resemble

bruises produced l)y violence, and large wheals or vibices may also

be present. These various haemorrhages occur all over the body

;

and there may be large extravasations of blood in the eyelids,

or even subconjunctival ecchymosis, though very often the face is

spared. Associated with this purpuric condition must be men-
tioned the occurrence of tense, l)rawny indurated swellings in

different parts of the body, especially in the popliteal space, the

bend of the elbow, under the angle of the jaw, and in front of

the tiliia : these are due to effusions of blood, or blood-stained

fibrin, or simply pale yellow fibrinous material, under the fascia,

or between the muscular bimdles, or between the periosteum
and the bone.
Another feature which is commonly regarded as constant, is

the condition of the gums. These become swollen, fleshy, or
spongy, detached from the teeth, and projecting beyond them in

loose, bluish-red masses, which are painful, and bleed on the
slightest touch. The teeth become loosened, the patient is unable
to chew, and the breath is foetid. The swelling of the gums
may be so gTcat tliat they project from the lips, and idceration
often results. The rest of the mouth is not affected in the same
way. The tongue is large and indented. Sometimes—and this

is insisted on by Dr. ]3uzzard—the gums do not become s^iongy,
but are only pale ; and in all cases the change seems to be deter-
mined by the i)resence of teeth, so that it is absent where there
is a gap in the series, and in young cliildi-en, and toothless old
people.

When all these changes have developed, the patient has a
sallow, bloated look, is markedly breathless on exertion, tliough
no physical signs may be detected in the lungs ; is subject to fits

of syncope ; and is totally unfit for bodily or mental" exertion.
The temperature, however, is generally not raised; the pulse
is variable ; and the urine is usually fi-ee from albumen. Hajmor-
rhage from the mucous surfaces, especially epistaxis, is not un-
common; and the feet are often cedematous.
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In move serious cases, there is lifemorrhage from the stomach
and intestines, or from the lunf^s

;
pneumonia, gangrene of the

lung, pericarditis, or pleurisy, which may he ha;mori'hagic ; or
enlargement of the spleen and alhuminuria. Or the skin over
bloocl extravasations may slough from pressure or irritation, and
leave fungoid and very offensive ulcers. Dysentery sometimes
complicates scurvy, but is generally regarded as liaving an inde-
])endent origin. A curious condition of vision known as hemeral-
opia frequently occurs, and may be one of the early symptoms.
The i^atient can see clearly and well in the day time, but in the
di\sk, or the darkness of night, l)ecomes quite blind, and cannot
see his way about. No change in the eye can be detected with
the ophthalmoscope, and normal sight is restored as the scurvy is

cured.

Death takes i^lace from increasing exhaustion, with anajmia
and emaciation generally, after many weeks. But it may occur
more quickly from sudden syncoj)e, from pneumonia or grangi'ene

of the lung, from hsemorrhagic inflammation of the serous mem-
branes, or from cerebral haemorrhage. In cases that recover, the

irajn'ovement under suitable treatment is at once manifest, and
often very rapid ; but it is stated that the deeper effusions may
leave thickening and iibrous Ijands, as a result of which the

limbs are partly contracted and tlie corresponding muscles are

atropliied. Sometimes the joints are anchylosed.

Anatomical Changes.—In fatal cases the lesions are found

whicli have been mostly manifest durmg life

—

e.g., the blood ex-

travasations in the .skin, and the effusions, whether sanguineous or

fibrinous, in the aponeurotic sheaths, and under the periosteum.

Occasionally haemorrhage has occurred on the surface or in the

sulxstance of the brain. Frequently the pleural cavities contain

serum, and there may be engorgement of the lung with serum
or blood : occasionally it is gangrenous. Hanuorrhages also some-

times take place into the cardiac muscle, into the pericardium,

or into the mucous membrane of the stomach and intestuie:

these latter may cause alirasion or ulceration. The liver and

spleen are often large, filled with blood, soft, and friable ; and

an acute nephritis is described as o(!Currmg in severe cases.

Diagnosis.—There can ha little difficulty in recognizing this

disease Avhen the circumstances are such as would be likely to

lead to it : it requires more care in isolated cases. It is distin-

guished froni jmrimra by the general illness accompanying it, by

the spongy gums, and by the deep-seated effusions in the hams

and elsewhere. On the other hand, mild cases may be overlooked

amongst the poorer classes of the population, where the symptoms

mainly consist of the vague pains, witli anaemia and ill-health, and

the patients are likely to disregard a slight change in the gums,

or a few spots on the skin.' An inquiry into the cUet, or the

administration of lime-juice or vegetables, will soon determme

the natm-e of the illness.



HAEMOPHILIA. G73

Treatment—This is essentially dietetic; the important point

being the use of abundance of fresh vegetable food. Thus the

patient should have a liberal supply of niashcd potatoes, cabbage,

gi-eens, or salad, and he should also have some fresh meat once

a day. AVheu the mouth is sore, and the patient is unable to

chew, milk, beef-tea, mutton broth, and eggs may be given; and

in any case, lime-juice or lemon-juice, to the extent of 3 or 4

ounces daily, diluted -with water, and .sweetened to taste.

Patients who are very ill mu.st be carefully nursed, and kept

in the recumbent position, and they may requh-e brandy if the

circulation is feeble. Any drugs that are employed are required

for local conditions, and have no influence over the general

illness. The gums are benetitcd by the local application of

nitrate of silver in stick, or by alum, Condy's fluid, decoction of

oak bark, and potassium chlorate and chlorine water gargles.

Diarrhoea, if present, may be met by bismuth or opium. For
pain in the limbs, chloroform liniment may lie u.sed, and deep
effusions have been treated successfully l)y friction with soap and
water, and the internal use of potassium iodide.

Prophylaxis.—For the prevention of scurvy in time of war,
or on board ship, or at stations where vegetables are scarce. Dr.

Parkes recommends, besides the use as far as possible of fresh

and dried vegetables, that one ounce of good lemon-juice should
be taken daily by each individual ; that vinegar oz. to 1 oz. daily)

should be issued with the rations, and used in the cooking, and
that citrates, tartrates, malates, and lactates of potash should be
issued in bulk and used as drinks, or added to the food (in soups
and stews, or as salt). In the mercantile marine it is directed
that an ounce of lime-juice should be served out daily to each
man ten days after being at sea; the lime-juice is mixed, previous
to being shipped, with 10 per cent, of brandy, rum, gin, whisky,
or Hollands.

ILEMOPHILIA.

HEMOPHILIA, or the hsemorrhagic diathesis, is a disease charac-
terized by a tendency to excessive or uncontrollable bleeding,
either spontaneous or traumatic. It is congenital, and very often
hereditary, so that the .subjects of the disease, often known as
"bleeders," are the children of bleeders, and their brothers or
sisters suffer perhaps from the same malady. Though it is most
frequent and most severe in males, it is transmitted through the
female, who may herself be entirely free from it ; in this it re-
sembles pseudo-hypertrophic paralysis. Beyond this hereditary
transmission no other cause is known.
Symptoms.—These generally appear within the first year of

life, though they are sometimes delayed till the seventh or eighth
year. In the most severe degree, spontaneous hjemorrhagen
occur from the nose, the gums, and the mouth, and less com-

43
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inonly from the stoinacli, the hmgs, or the geiiituHa
;
they are

sometimes xireceded by a feeUng of fulness. Uleeding from the
iKisc is the most common, and also the most fatal. Alarming
and even fatal haimorrhage may also occur after the most trivial
operation, such as lancing the gums, vaccination, the extraction
of a tooth, incision of an abscess, and the application of leeches,
or after accidental wounds or a cut iinger. In all these cases thei-e
is the greatest po.ssible difficulty in stopping the flow of ])lood.

IJesides these losses, hicmorrhage takes pla(!e readily under the
skin from slight blows, or even spontaneously, producing bruises
or l)lood-tumours.

In the intervals between the bleedings the subject of hajmo-
philia may appear to l)e in perfectly good health, but the enor-
mous cpiantity of blood which is sometimes lost may cause a higli

degree of anseraia, Avhich lasts for many months. Haemorrhage
also takes place into the synovial cavity of the joints, especially

the knee-joints : this occurs most commonly between the ages
of seven and fourteen, and results from blows, or from exposure
to cold or to damp. The swelling and pain closely resemble those
of rheumatism or synovitis, for which indeed the symptom has
been mistaken. This joint affection is accompanied with fever

:

it may recover, but returns again and again. Eventually the joint

may become anchylosed. A rheumatic affection of the muscles,

ancl the occurrence of trigeminal nem-algia, are describetl as

occasional complications of hiemophiha.
Dr. Wickham Legg describes three degrees of the disease

:

one, common in men, and scarcely ever seen in women, iu wliich

there is a tendency to every kind of hajmorrhage, spontaneous or

traumatic, interstitial or superficial ; a second, in wliich spon-

taneous hiemorrhages from the mucous membranes only are

present; and a third, which shows itself only by spontaneous

ecchymoses, and Avhich occurs amongst the women of bleeder

families.

The majority of the subjects of haimophilia die from loss of

blood liefore they are eight years of age ; and though the chances

of survival are greater after this age, even in middle life death

may occur in the same way.
Pathology.—It would seem that the extraordinary conditions

of ha?mophilia must depend either on the state of the vessels or

of the blood. But it has not been shown that the coagulability

of the l)lood is really less, and there is no appreciable change in

its saline constituents, in its albuminoids, in its fibrinogen, or in

its structural elements. Nor has the microscope revealed much
alteration in the vessels ; it has been noticed sometimes that the

arteries were unusually thin. Dr. Percy Kidd described, in one

case, proliferation of the endothelivmi lining the small arteries

and veins of the sui)mucous tissue of the mouth, of the inter-

nmscular tissue, and of the adventitia of. the aorta ; and he found

a similar proliferation in the capillaries of the same parts. It
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should be stated that the bleeding takes place from the capil-

laries as a general oozing, and the blood is more often venous than

arterial in colour. The fatty degeneration of the heart and of the

interior of the arteries found in some cases, are probably the

result of the anaemia.
Diagnosis.—It must be remembered that women sometimes

suffer after puberty from a hsemorrhagic tendency, shown by
ready bruising, menorrhagia, &c., who have never been bleeders

in early life, ai-e not descended from bleeder families, and do not

transmit the tendency to their offspring. In the absence of

exact information as to the nature of the true congenital haimo-
phiha, the relation to it of these cases must remain doubtful.

Treatment.— Patients who are the subject of htemophilia

should live on a liglvt, unstunulating diet, and should pay par-

ticular attention to the bowels, any tendency to constipation

being met by a laxative from time to time. The influence of

drugs in ameliorating the condition is doubtful, but the tincture

of the percliloride of iron is recommended by some. It is, of

course, most important always to bear in mind the liability to

bleed from any breach of surface ; and the extraction of teeth,

and all operations, large or small, should be avoided, unless
absolutely necessary. If bleeding takes place the various styp-
tics must be employed in suitable doses, such as the perchloride
of iron, ergot or ergotin, and gallic acid. The perchloride
of iron may also be applied locally in solution, and in the case
of bleeding after the extraction of a tooth, the crystals of this
salt may be used to plug the cavity. As a last resort transfusion
of human blood may be performed. Considering the serious
nature of this disease, and the manner in which transmission
takes place through the female sex, it is clear that women
who belong to bleeder families, even though themselves not the
subject of haemophilia, should be forbidden to marry.



676

DISEASES OE THE UEINAEY
OEGANS.

DISEASES OF THE KIDNEYS.

BRIGHT'S DISEASE AND NEPHRITIS.

General Considerations.

To Dr. Richard Bright belongs the credit of having first recog-
nized the association of general dropsy and albuminous urine
with a morbid condition of the kidneys. He found the kidnejs
sometimes large, pale, and smooth ; at others small, dark, and
gi'anular on the surface ; and he regarded these two forms as
different stages of the same process—namely, the deposit of a
material whicli subsequently contracted. Later researches have
shown that the changes in the kidney are for the most part of an
inflammatory nature, being either acute, subacute, or chronic, and
affecting the various tissues of the kidney with different degrees
of intensity, but never sufficient to cause supijuration. Thus the
term Brigkt's Disease is almost sjmonymous with non-supijurative

inflammation of the kidney, though some writers would give it a
wider, others a narrower, signification.

To vmderstand the classifications that have been made, it is

necessary to recognize the following structm'es in the kidney,

which are liable to diseases, more or less independent of one
another. They are—(1) The tubules with then* epithelium,

forming the parenchyma of the kidney
; (2) tlie interstitial

tissue, very small in quantity in the healthy organ, but liable to

considerable increase by inflammatory processes
; (.3) the blood-

vessels, and the glomeruli, consisting of the vascular tuft, the cap-

sule and the epithelial cells covering the former and Iming the

latter. Dr. Grainger Stewart's classification of Bright's disease

was based upon this : he described a tubal nephritis, involving the

epithelium of the tubule ; an interstitial nephritis affecting tlie
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connective tissue, and leading to fibroid contraction; and lueuvy

disease, in which the arteries were first or mainly affected by the

pecuUar j)rocess of lardaceoiis degeneration.

By others the tubal form has been spoken of as desquamative

ov parenchi/»uttous ; the interstitial as cirrhotic or granular; the

waxy as lardaceous or depurative. But it began to be discovered

that in tubal nephritis the connective tissue did not escape, and
conversely, that in the granular kidney the tubes were involved

;

and moreover, that the lardaceous change was accompanied by a
certain degree of both tubal and interstitial change.

It is thus l)etter to regard nephritis as in nearly every instance

a diffuse inflammation, affecting all the several tissues at the
same time, but imder different circumstances involving the tubal
epithelium, or the glomeruli, or the intertubular tissue most, so
that the divisions into tubal and interstitial kinds may still be
maintained to a certain extent; and to these a thu'd form may
perhaps be added, namely

—

glomerular nephritis. In addition, we
must distinguish between acute and chronic lesions, and so a
considerable number of forms would seem to occur. The fol-

lowing is the classification which I shall adopt in describing the
several varieties of nephritis, with their accompanying clinical

symptoms .-

—

1. Acute nephritis, tubal and glomerular.
2. Chronic tubal nephritis, meaning thereby a form in which the

renal epithelium is at first mainly affected, though intertubular
gi'owth may subsequently take place and lead to contraction.

3. Chronic interstitial nephritis, resulting in the red granular
kidney.
The position of lardaceous disease may be considered some-

what doubtful in relation to Bright's disease : it is primarily
degenerative, and the inflammatory change is secondary. Clini-
cally it presents many resemblances to the inflammatory forms,
and some important differences. It lias been usually included
under JJright's disease. In the present volume I shall follow more
recent writers, and consider it separately.

In addition to the above forms of primary nephritis consti-
tuting Bright's disease, two other varieties have to be described :

4. Consecutive nejihritis, chronic, acute diffuse, and suppiu-ative,
the results of disease in the lower urinary passages.

6. Metastatic and traumatic suppurative yiephritis.
Before describing in detail the different kinds of nephritis, it

is desirable to consider some sjTnptoms which occur more or lessm all forms of Bright's disease. These are :—1. Albuminuria.
2. Hematuria. 3. The presence of casts in the urine. 4. Dropsy
5. Cardio-vascular changes. 6. Ocular changes. 7. Hsemorrhages.
8. Secondary inflammations, and other lesions. 9. Urtemia.
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Albuminuria.

The presence of albumen in the urine is the most constant sipm
of Bright's disease, and may be detected in various ways.

• Heat.—If clear urine containing albumen be heated in a test-
tube, it will become opaque from the precipitation of this sub-
stance. According to its (luantity the precipitate will be a mere
opalescence, a decided turbidity, or a thick creamv deposit;
on the cooling of the urine it will separate into small particles
or flakes, and gradually subside to the bottom of the test-tube.
The best way of applying the test is to fill a test-tube to one-
half or two-thirds of its length, and holding it by its lower end,
to warm the upper part of the urine. The heat is thus con-
lined to that portion of the urine, and whatever slight change
takes place in the clearness can be compared with the cool urine
below

;
whereas, if heat were applied to the bottom of the test-

tube, it would reach, by convection, the whole of the urine at
once, and a slight opalescence might, for want of comparison, be
overlooked. The value of this method is shown in cases Avhere
an albuminous m-ine is turbid from a deposit of lithates. Heat
will at first dissolve the lithates, and then precipitate the albu-
men. A long column of such urine may be heated in its upper
two-thirds to clear it from lithates, and then further heated in
its upper third to throw down the albumen, when the three
strata of lithates, clear urine, and albumen may be compared
with one another.
Some precautions are necessary. Firstly, heat may precipitate

things that are not albumen. In certain states of the urme, a

precipitate comes down that is to the eye indistinguishable from
albumen : it is due to the earthy phosphates, and is at once dis-

solved by a drop of nitric acid, whereas a precipitate of albumen
is unaffected or becomes denser. If the two occur together, there
will only be a partial clearance on the addition of nitric acid. Heat
also throws down a proteid substance, paraglobulin, but this pro-

bably always accompanies the serum-albumen of Bright's disease

in greater or less cpiantity, and its significance as to disease of

the kidney is practically the same.
Secondly, albumen though present may fail to be coagulated

by heat. This occurs when the urine is alkaline, and the serum-
albumen has been converted into alkali-albumen, which is not

precipitated by heat : the fallacy can be guarded against by the

addition of a drop or two of acetic acid to the urine, so as to

render it faintly acid before boiling. On the other hand, it occa-

sionally happens that serum-albumen is converted into acid-

albumen or syntonin, which is similarly miaffected by heat. Ur.

Owen liees used to point out that this might happen if the m-ine

to be boiled were placed in a test-tube containing a trace ()f

nitric acid from a previous examination. In any case, the experi-
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nient must be performed upon a clear m-ine; if turbid from

lithates, a gentle heat clears it ; if from phosphates, a drop or

two of acetic acid should be added ; if from any other deposit

the urine should be filtered.

Nitric Acid.—This precipitates serum-albumen, as well as

alkali-albumen, and acid-albumen. If the albumen is in large

([uantity, a drop or two of strong nitric acid added to the urine

will carry down a thick curdy white precii)itate ; but for smaller

(luantities, tiie test is best applied by placing a little nitric acid

in the bottom of a teat-tube, and very gently pouring the sus-

pected urine down the side of the tube, so that it flows on to the

surface of the acid without mixing with it. At the line of

junction a layer of albumen forms, of Avhite colour if abundant,

a mere thin grey line when tlie quantity is very small. In the

former case also it forms at once, in the latter it may take several

seconds, or two or three minutes, or even half an hour, according

to Sir W. Koberts {see Quantitative Tests).

There are but few fallacies connected Avith this test. Firstly, in

urine containing an excess of lithates, these are sometimes pre-

cipitated : they form a cloud which is generally suspended in the

column of urine some distance above the nitric acid, instead of

lying immediately upon it ; and the application of a gentle heat
will at once dissolve them. Secondly, the urine of j^ersons who
are taking copaiba internally contains a resinous acid, copaivic

acid, in combination with bases. If nitric acid be added to this

the resinous body is thrown down, generally as a cloud pretty
evenly diffused through the urine. This precipitate is also dis-

solved by heat. Thirdly, in many specimens of urine the addition
of nitric acid gives rise after some time, when the mixture has
become cold, to a crystalline deposit of nitrate of urea ; but it

has no resemblance to albumen, consisting, as it does, of lamellar
crystals, radiating in various directions.

Picric Acid,—This also forms a very delicate test for albumen,
and has been strongly advocated by Dr. G. Johnson. A test-tube
should be more than half filled with urine, and a saturated
solution of picric acid, which has a low specific gravity, should
be poured on to it so that the liquids may mix as little as
possible : at the line of junction a delicate white line, or a thicker
white cloud, at once forms, which is not dissolved by heat. Be-
sides the three forms of albumen, i^icric acid also precipitates
urates, alkaloids, and peptones. All of these disappear at once
on warming the urine. Quinine is the only alkaloid that is likely
to be taken in sufficient quantity to be precipitated by picric
acid. There seems to be some doubt as to the precipitation of
mucin by this test. Dr. Johnson, at any rate, denies it.

Potassium Ferrocyanide.—Dr. Pavy strongly recommends
the use of this reagent, which throws down albumen in acid
solutions. This requires that the urine should be acidulated, and
for this purpose citric acid seems most suitable. The two
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reagents may be used in solution or in the form of the "pellets
"

devised by Dr. Pavy, which may be easily carried in the pocket
Into the suspected urine a citric acid pellet is first dropped and
when that is dissolved, a pellet of the ferrocyanidc: if any albumen
IS present it forms a cloud as the salt dissolves. Citric acid itself
may precipitate urates and mucin ; if the former are thrown down
a fresh specimen of the urine should be diluted with an equal'
quantity of water and tested again. If mucin is precipitated by the
citric acid, this specimen should be left untouched, and to another
specimen both citric acid and ferrocyanidc should be added, when
the difference between the two deposits will show the presence
of albumen. The ferrocyanidc does not precipitate peptones.
Potassio-iodide of Mercury—This precipitant of albumen,

like the ferrocyanide, requires an acid urine, and citric acid may
again be used for this purpose. The salt throws down the three
forms of albumen, but, like i^icric acid, it precipitates urates, alka-
loids, and pex>tones.

Brine.—Sir W. Roberts introduced a saturated solution of
common salt, acidulated with one per cent, of hydrochloric acid,
as a test for albumen. It should be used in the same way as
nitric acid, by placing about a drachm in the bottom of the test-
tube, and pouring the urine gently on to it: the albumen is

precipitated at the line of junction. It has the advantage, if

carried as a liquid test, of not being corrosive like nitric acid

;

but the disadvantage, according to Sir W. Roberts himself, of
precipitating peptones.
The following are quantitative tests for albumen :

—

Weight of Precipitate.—The most accurate method is to
thoroughly precipitate all the albumen from a definite quantity of

urine by boiling, and then dry and weigh the precipitate. This is

a more or less troublesome process, requiring an accurate chemi-
cal balance, and is not suitable for ordinary clinical purposes.
Measurement of Precipitate.—The urine is boiled in a long

narrow test-tube, and the albumen is allowed to settle at the
bottom. After complete subsidence the length of tube occupied
by the albumen is compared with the whole length occupied by
the urine: it may be one-tenth, one-third, one-half, or more. This
gives no information as to the absolute araoimt of albumen In the

urine, but it shows fairly the daily variations of the albumen in

any case, arid whether the urine contains much or little of it. A
very albuminous urine becomes almost solid on boiling ; a large

quantity settles dowTi to one-half or one-third of the urine in the

tube : a mere turbidity, on boiling, will form a little deposit at

the bottom of the tube—that is, perhaps from a hundi'edth to a

fiftieth part.

Esbach's Test.— this the same principle is applied in a

more accurate way. A test solution is prepared, consisting of one

part of picric acid and two parts of au"-dried citric acid in one

hundred jjarts of water. A graduated tube from six to eight
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inches long and half an inch in diameter is filled up to a certain

level (two and a quarter inches) with urine, and then lor a certain

distance (one and a half inches) with the picric solution. The

precipitated albumen is allowed to settle for twenty-four hours,

and then the space it occupies in the tube is compared with a

series of marks which represent the number of grammes of

albumen for each litre of urine; or in other words, the amount of

albumen per thousand of urine. Thus, for instance, if it reaches

mark 3, there are three grammes of albumen for each litre of

vu-ine, or 3 per 1000, or -3 per cent. From this, of course, if the

daily amount of urine is known, the absolute quantity of albumen

passed can be calculated. In some urines the deposit is increased

by the presence of uric acid, and thus the albumen may be over-

estimated. Dr. Jolmson says this is obviated by omitting the

citric acid and using a solution of jjicric acid of five grains to

the ounce.

Sir W. Boberts' Test.—This consists in a delicate and special

application of the nitric acid test. Dr. Roberts found, when
the amount of albumen was so small as to require from thirty

to forty-five seconds for the thin ring of albumen to form at

the jimction of the acid and the urine, that it proved on
careful chemical analysis to be equal to -0148 grain per ounce,

or -0034 per cent. As most specimens of urine contain more
than this, so that the ring of albmnen appears almost at once,

the specimen must be diluted—successive equal quantities of

water—until the albumen is in sufficiently small quantity to

require the time named. The amount of dilution must be
noted, and the amount of albumen is obviously directly i^ropor-

tional to the number of times the urine has been diluted by its

owTi quantity of water. Thus, if the urine has to be increased
to fifty times its bulk to lessen the proportional quantity of

albumen sufficiently, it must contain fifty times the amount of
albumen specified— i.e., 50 X '0148 grain per ounce or 60 X "0034

per cent. It will be seen that seventy dilutions represent about
one grain per ounce, and 300 dilutions equal one per cent.

The Causes of Albuminuria.—In considering the reason
Avhy albumen appears in the urine in Bright's disease, we must
remember that the occurrence of albuminuria is not limited to
cases of nephritis, but accompanies a variety of other disorders.
The different conditions imder which albuminuria has been
observed may be enumerated as follows:

—

I. Arising in the kidney

—

1. Acute and chronic nephi-itis, and contracted kidney,
forming Bright's diseases ; consecutive nephritis and
cystic kidney.

2. Suppurative nephritis.

3. Degenerative changes, such as lardaceous disease and
tubercular Icidney.
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4. Acute febrile processes, probably causing temporary
degeneration of the renal cells.

5. Venous obstruction in diseases of the heart and lungs,
and local disturbances of tlie circulation.

6. Ulcerative endocarditis and embolism of renal arteries.
7. New growths and parasites.
8. Temporary obstruction of the ureters.
9. Nervoixs disorders, such as apoplexy, convulsions,

and concussion.

10. Chronic general disorders, like leuchfemia, diabetes,
and anaemia.

11. Disturbances of digestion, and disorders of a temporary
nature, including so-called cyclical and physiological
albuminuria. {See Functional Albuminuria.)

12. The influence of certain poisons, and the presence in
the blood of forms of albumen other than seinira-

albumen.
II. Arising in the urinary passages below the kidney

—

1. Disease of the pelvis of the kidney, calculous pyelitis,

and tubercular disease.

2. Tubercular disease of the ureter.

3. Cystitis and tubercular disease of the bladder.
In this last group there is no diificulty in explaining the occur-

rence of albumen: it is not unfrequently accompanied with blood,
and may be the result of rupture of vessels, as in the case of

calculus, or it is due to inflammatory and ulcerative processes by
which an albuminous secretion is provided in the urinary pas-
sages, just as it would be on any other mucous surface or on the
skin. But the cause of renal albuminuria has been and is the

subject of considerable debate.
Tlie answer to tlie question, why albumen passes into tlie urine

in disease, turns very much upon the explanation of the fact that

it does not transude in health. Two theories have been held

with regard to tliis i)oint : one, that normally water containing

albumen filters through the glomerular tufts into the capsule and
urinary tubule, and that the albumen is subsequently absorbed

by the cells of the renal tubules ; the other, that transudation

from the glomerular tuft is not a mere filtration, but that the

epithelial covering exercises a selective function, and, indeed,

prevents the passage of albumen while allowing the water to

pass. In the former case, albuminuria would result from such

an increased pressure as would drive through an excess of albu-

men, or such a disorder or interference with the function of the

renal epithelium as would prevent it from absorbing the albu-

men. In the latter case, albuminuria would be the result of any

lesion of the glomerular epithelium, whereby its power of stop-

ping the albumen would be weakened or lost.

The changes that are found in nephritis can scarcely be

advanced as conclusive arguments on one or the other side ;
for
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instance, both in acute and chronic nephritis, the gloraeruH, as

well as the tubal epithelium, are extensively diseased, and the

occurrence of albuminuria is amply explained on either hypo-

thesis. Experiments are also to some extent contradictory
;
but

there is very strong evidence from this source in favour of the view

that normally the glomeruli do not allow albumen to pass, and if

this is accepted, albuminuria must be explained by lesions or

functional disorder of the glomerular tuft, or of its epithelial

covering. This is, indeed, the more generally received view

;

and it is more or less applicalile to a groat number t)f the con-

ditions mider which albuminuria arises.

In nephritis it will be shown that glomerular changes are

almost constant, both in acute and in chronic forms. In felirile

processes, the epithelium of the tubules has long been known to

be affected with the condition known as cloudy swelling, and
the still more delicate glomerular epithelium would almost
certainly not escape. In the venous obstruction of heart dis-

ease, it is quite likely that the eijithelium suffers from the
deficient supply of blood through the afferent arteries. This is

supported by Nussbaum's experiment, in which a temporary
ligature of the renal artery was followed by albuminuria on
restoration of the arterial flow

;
presumably in the interval the

glomerular epithelium was sufficiently damaged to be unable for

a time to resist the passage of albumen. In nervous diseases
there may be vasomotor disturbances Avhich would act in like

manner upon the glomerular circulation ; and in various chronic
disordei's the glomerular epithelium may share in the general
depression of vitality.

But though this may be the mechanism of albuminuria in a
great number of instances, it seems difficult to believe that at no
time can it result from transudation directlj'^ into the tubes
themselves : and this in two Avays—(1) from extreme pressure of
congestion

; (2) as an inflammatory exudation. In so far as in-
creased pressure, whether from general conditions of the circu-
lation (exercise, full meals), or from the pressure of leucocytal
infiltration in the sulistance of the kidney, leads to distension of
the glomerulus, this cause of albuminm*ia falls within the scope
of the more generally accepted theory. But it seems possible
that some transudation may take place, for instance, from the
vasa recta into adjacent tubules. Similarly, if in an acute
inflammation, the substance of the kidney is infiltrated with
inflammatory serum, it is held by some (Greenfield) that this
escape into the tubules may contribute albumen to tlie urine.

II.5!MATUE.IA.

In acute forms of neplu-itis the urine often contains blood or
some of its constituents other than albumen. This is rarely in
such quantity as occm's from calculus and growths in the kidney

;
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but it sometimes gives the urine a bright red colour, more often
a dirty-brown or "smoky"' colour, from the presence of changed
hoemoglobin. Generally with this there is a granular reddish-
brown sediment. Tiie presence of blood, which in this last case
may be doubtful, is determined in several ways.
The Microscope.—By this we can recognize blood-discs, in

cases where there is no suspicion, from the colour of the urine,
that blood is present ; if the urine is smoky or distinctly red,
the discs will be there in abundance. From suspension in the
urine they may have lost their biconcave form, and are often
shrivelled, and have crenate edges, or may present protrusions
of theii- substance. They remain visible for the longest time in

acid and dense urines, but may be quickly dissolved in ammo-
niacal urme, or iu urine of low specific gravity.

The Spectroscope.—The spectrum of urine containing blood
shows two absorption bands in the yellow and green portions
between Frauenhofer's lines D and E, the darker broader band
being nearer to D. These are due to oxyhjemoglobin. Reduced
htemoglobin gives one dark band in a position between the two
of oxyhsemoglobin.

Heller's Test.—This consists in adding caustic potash or soda
to the urine, and then boiling. The phosphates which are pre-

cipitated are coloured pink or red by the hiemoglobin which
they carry down with them.
The Guaiacum Test.—To the urine, in a test-tube, is added

a few drops of tincture of guaiacum, and then about half a
drachm of ozonic ether. Quickly or gradually, according to the

quantity of blood, a blue colour forms at the junction of the

fluids, and diffuses itself through the ether which floats on the

surface.

Casts.

These are solid bodies, which are detected by the microscope in

the urine, and, if sufficiently numerous, form a sediment visible

to the naked eye. They are cylindi-ical in shape, and from -01

to -05 mm. in breadth ; but they vary still more in theii- length,

which may reach 1 or even 2 mm., so as to stretch right across

the field of the microscope, but is more often from five to ten

times the breadth. Their connexion with the kidney is proved

by finding them after death, m situ, in the renal tubules. The

following varieties are distinguished.

Hyaline Casts.—These are transparent colourless cylinders,

^^ith refractive properties so like those of the fluid m which they

lie, that they are discovered with great difficulty, miless they are

stained by the addition of carmine or iodine, or one of the anilme

dyes, such as gentian violet. They are homogeneous, soft and

flexible, straight or curved, and varying in length. Occasion-

ally they have other deposits adherent to or embedded m them,

such as red blood-corpuscles, leucocytes, epithehal cells, granular
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masses, fatty granular globules, crystals of urates or oxalates, or

particles of lijematoidin.

Some of the varieties of casts described beloAv probably have

the same hyaline material as a basis, which is then completely

covered by, or mixed wp with, the other elements.

Hyaline casts are often spoken of as " fibrinous," but it appears

that they are neither pure fibrine nor pure albumen, but can at

present only be described as albuminoid. Most i^robably they

are produced by the coagulation of a fluid exuded by the glome-
ruli, as they form with great rapidity—sometimes in a few hours.

But they are thought by some to be due to an altered condition

of the renal epithelial cells, or of leucocytes.

They occur in the different forms of nephritis, and in the con-

gestion produced by heart disease; they are nearly always in

association with albuminuria, but may precede for a few hours or

days the appearance of the albumen, and may continue for a
time after its disappearance. Tliis, of com'se, does not ajiply to

albuminuria dependent on lesions outside the kichiey.

Granular Casts.—These are not so transparent as hyaline
casts, being sometimes like gi'ound glass, sometimes darker and
much more opaque.
Epithelial Casts.—These consist of cells of the renal epithe-

lium held together by, or embedded in, the coagulable material
which makes nj) the hyaline casts. The epithelial cells may be
more or less distinct ; and some have thought that they are more
often swollen leucocytes,than actually the cells of the renal tubules.

Fatty Casts.—These are either hyaline casts, in which globules
and granules of fat are embedded, probably from the disintegi'ation

of epithelium in a state of fatty degeneration ; or they actually
consist of such fatty ej)ithelial cells themselves.
Blood Casts.—These result from the coagulation of blood that

has been effused into the renal tubules; they are easily recognized
by their colour, and by the size and close aggregation of the blood-
corpuscles composing them.
Lardaceous Casts.— Casts occasionally occur, which are

stained of a reddish-brown colour by iodine, and seem to consist
of lardaceous material. They do not, however, occur always in
cases of lardaceous disease, nor are they confined to such cases

:

they are thought to result from some secondary change in
previously hyaUne casts.

Though the nature of the casts must depend to some extent
on the condition of the kidney, conclusions on this point must not
be too hastily draAvn from them. Frequently two or more forms
are found in the same urine, and we must be guided by the pre-
dominance of one or the other. Hyaline and granular casts are
found in all forms of nephritis, acute or chronic. Blood casts
and epithelial casts are most common in acute cases

;
fatty casts

are most frequent in cases of chronic nephritis undergoing fatty
degeneration.
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Dropsy.

Two forms of droiisy may be i-ccoguized in renal disease.
One of these is identical with the dropsy which results from

heart disease, and is indeed due to the secondary disturbances of
the heart which subacute or chronic Bright's disease induces.
In this, the dropsy occupies especially the lower extremities and
the lower half of the body, while the face, arms, and upper half
of the body may be free.

The other form is the characteristic renal dropsy, which is seen
typically in acute Bright's disease, and involves the whole surface
of the body and the great serous cavities. Frecjuently the lirst

change noticed is some puifiness of the eyelids when the patient
rises in the morning. Tliis may subside in the course of the day,
but if the feet be examined at night there is oedema just l^elow
the ankles. There is, indeed, a small quantity of effusion into
the subcutaneous tissue, which always seeks, by force of gravity,
the most dependent part. During the daytime it reaches. the
feet, in the recumbent position of sleep it diffuses itself generally,
but is most pronounced m the loose tissues of the eyelids. If the
patient takes to his bed, it will leave both the face and the feet,

and accumulate in the tissue over the sacrum, which has now
become the most dependent part. In more advanced cases, the
dropsy becomes general, and the skin of the whole body is

cedematous. The face is full and rounded, the eyehds are dis-

tended, and almost close the eyes ; the limbs become enlarged,
shapeless, and remind one of bolsters

; the trunk is enlarged

;

the loose skin of the penis and scrotum is so distended that the

prepuce looks like a bladder, and the scrotum may attain the

size of a foetal head. Wherever slight pressm'e is applied, as

by the finger of the doctor, or by the bands, strings, or folds

of clothing, it produces, by the displacement of the fluid, a deep
imi^ression, which is only slowly effaced by the return of the fluid.

This is called pitting on jjressure. Even then the influence of

gravitation on the distribution of the dropsy may be seen, for

if the patient lies for an}' length of time on one side, the arm of

that side will become more swollen than the arm which is upper-

most ; and the same will happen with the two sides of the face.

When this general dropsy, or anasarca, is present, there is, as a

rule, some effusion into tlie peritoneal cavity (ascites), into one, or

more frequently both sides of the chest {hydrothorax, dropsy of the

pleura), and it may be into the pericardial cavitj^ Of these, the

first is perhaps most often recogiiized ; Avhile the pericardial and
pleural effusions may be comparatively slight.

If incisions be made into the skin, or if one or more Southey's

di'ainage tubes be inserted, a quantity of fluid will drain away,

which may amount to eight or ten pints in a few hours, and the

dropsical limbs will rapidly get smahcr. Tlie fluid is colourless,
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of low specific gravity (1007 -60 Bartels), and contains a small

([uantity of albiimen, inorganic salts, and m'ea. A feature wliich

is constantly present in renal dropsy is a high degree of pallor

—

the lips are almost colom-less, the cheeks are pallid, and the whole

body has a waxy whiteness. This is due partly to the dilution

of the blood and its poverty in red corpuscles; partly to the

distension of the skin and subcutaneous tissues.

The typical anasarca of renal disease is by no means so easily

explained as the dropsy of heart disease. In this latter it is

clear that over-filled vessels on the venous side of the heart are

unable to take up the fluid, which naturally transudes into the sub-

cutaneous tissue. In renal dropsy an analogous mechanical
explanation is held by many. As a rule, much dropsy coincides

with decided decrease in the quantity of urine secreted, and it

is an obvious suggestion that the liquid which cannot pass out by
the kidneys escapes into the subcutaneous tissue ; and in cases

that recover, it is common to observe that the di'opsy diminishes
coincidently with an increased flow of urine. Moreover, in chi'onic

renal disease (gi'anular kidney) the urine is at first abundant ; and
dropsy is slight or none imtil the urine becomes scanty from
other renal changes, or until the heart becomes secondarily
involved, and a cardiac dropsy results. As to the details. Dr.
Ralfe supposes that the retention of water by the kidneys, while
the patient drinks the same as in health, increases the arterial

tension throughout the body, and this relieves itself by tran.suda-
tion into the tissues. But suppression of m-ine undoubtedly occurs
in some other ways \Nathout producing anasarca. And though this
may sometimes be explained by increased excretion on the part
of other glands—those of the skin and intestines—yet there seems
no reason why these should not be equally active in ordinary
nephritis, and so prevent the occurrence of dropsy.
The other hypotheses which have been advanced to account for

renal dropsy are—one, tliat the specific gravity of the blood is

lowered in renal disease, and lience transudation is facilitated

;

another, that there is a peculiar alteration of the vessels of the
skin and subcutaneous tissue set up by the disturbance, whatever
it is, tliat has caused the renal disease. But tliough it is true
that the blood has a lower specific gravity (hydi-temia), the
experimental production of liydrsemia does not lead to dropsy

;

and the second hypothesis seems to be entirely unproved.

Cabdio-Vasculab Changes.

,^,'^hese are, in acute cases—(1) High arterial tension, and
{2) dilatation of the left ventricle; in chronic cases—(1) Hio-h
arterial tension

; (2) thickening and atheromatous change in the
arteries

; (.3) hypertrophy and dilatation of the heart.
Arterial Tension.—In acute nephritis, quite early in the
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history of the case, the i)ulso will ])e found abnormally lowered,
resisting a sphygmographic pressure of four, six, or eight ounces,
or more, and giving a tracing Avliich is often highly characteristic,
the tidal and the dicrotic wave being both very pronounced, and
so forming an outline like a hill with three nearly equal jicaks
(see Fig. 14). High tension of the pulse may be even observed,
according to the late Dr. Mahomed, in scarlatinal cases, before the
occurrence of albuminuria. Coincidently with this the cardiac
sounds are modified ; the first is reduplicated, or broken, and the
second is accentuated, or ringing, over the ham of the aorta. In
some severe cases, after a certain duration, dilatation may be
observed, the impulse being under the nipple or even outside it

;

and the heart may become irregular in its action.

With any prolongation of the illness, there is a tendency to

the hypertrophy which is seen in clironic cases.

High arterial tension is also the rule in chronic Bright's disease;

the pulse is hai'd and resists compression, and yields a tracing in

which the tidal wave is high and long, giving a flat top to the

outline, but in which the dicrotic wave is only slightly marked
(see Fig. 14).

Changes in the Vessels.—Atheromatous changes take place

in the artery walls, and are no doubt in part the result of the

strain to which the vessels are put ; but they are neither constant

in, nor pecuhar to, Bright's disease. Much more characteristic

is the more or less uniform thickening which affects the small

arteries all over the body, as well as the vessels in the kidney

itself. As to the nature of the thickening of the arteries, very

different opinions have been expressed. Dr. G. .Johnson describes

it as hypertrophy of the muscular coat ; Sir William Gull and

Dr. Sutton regarded it as a tran.sformation of the coats into a

hyaline-fibroid material (arterio-capillary fibrosis). Of later ob-

servers, some deny the hypertrophy of the muscular coat, others

believe that the hyaline-fibroid material can lie produced in the

preparation for microscopic examination.

Changes in the Heart.—The hyi^ertrophy of the heart is a

very frequent change in chronic Briglit's disease, and m granular

kidney it reaches its greatest extent. It shows itself by the usual

physical signs—namely, displacement, and heaving character of

the impulse. Dr. Fagge, however, states that he has found hypcr-

ti-ophv post mortem when it was entirely unrecognizable during life.

The weight of the heart varies from seventeen to twenty-eight

ounces, and the hyi^ertrophy in the more marked cases affects the

riolit as well as the left ventricle. In advanced cases it is accom-

panied by dilatation, and this has an important bearmg upon the

clinical features of the illness. AVith its occurrence, the circulation

already obstructed by the high arterial tension, fails more and

more, the action of the ventricle becomes irregular, regurgitation

takes place through a leaking mitral orifice, and eventually the

complete picture of a primary valvular disease may be developefl,
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with a mitral murmur, engorgement of the lungs and lives^

ascites, and di'opsy of the lower half of the body.

The cause of the cardiac hypertrophy in renal disease has been

no less hotly debated than the many other conditions in this

interesting disorder. The early view was that the blood, poisoned

by urinary constituents, circulated with difficulty through the

capillaries of the body, and the left ventricle necessarily hyper-

trophied to overcome the resistance thus created. Dr. Johnson,

adapting the theory of a jjoisoned blood to his view of a hyper-
trophy of the muscular coat of the arteries, supposed that the

vessels exerted a kind of stopcock action, and contracted—hence
becoming hypertrophied—in order to prevent the poisoned blood
reaching the tissues; and that the heart hypertrophied in con-

sequence of this arterial resistance. Traube thought that the
disease of the kidney so diminished the area of outlet for the
blood from the aortic system, as to materially increase the
tension in the rest of the body, hence the cardiac hypertrophy;
but it appears that ligature of the renal artery does not raise the
arterial pressure. Dr. Faggc in part folloAved Cohnheim, and
thought that if a certain area of the kidney becomes functionless
from disease, the same amount of blood as formerly must be
forced through what remains of the kidney, in order to properly
depurate the body ; to do tliis the heart must hypertrophy, and
since its force would be directed uniformly upon the whole
systemic circulation, the arteries of the rest of the body are
hypertrophied to protect the area to which each belongs from
undue pressure. This is then a stojjcock theory, in which the ar-
teries protect from undue j^ressure, instead of from diseased blood.
By some, chronic Bright's disease, in the form of granular kidney,
is regarded as a general and simultaneous affection of the heart,
the arteries, and kidneys ; but if this were true, we still have to
account for the precisely similar changes which occur in chronic
parenchymatous nephritis, in wliich case the renal disorder un-
doubtedly precedes the other symptoms. Recently Bright's
original view that the heart hypertrophied from the irritation
of its cavities by the impure blood lias been resuscitated.

1 should be inclined to think that the hypertrophy of the heart
is the result of the high arterial tension, and that the increase of
tension has rather to do witli the condition of the blood, than the
area of permeable kidney; but this question must still remain
doubtful.

OctTLAB Changes.

In chronic forms of Bright's disease, especially in granular
kidney, and also in lardaceous disease, changes of much import-
ance take place in tlie fimdus of the eye. They consist of
(1) oedema of the retina causing opacity and swelhng; (2) white
spots or patches in the retina; (3) haemorrhage into the retina

;

44
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(4) papillitis ; and lastly, (5) atro])hy of the retina and papilla,
the result of the preceding inllammation.
These are generally grouped under the term albuminuric

retinitis.

The most frequent and characteristic are the white spots,
which are often of a glistening or silvery white colour, at first

very small, though subsequently enlarging, partly by coalescence.
They are most numerous in the neighbourhood of the optic

disc, and especially around the yellow spot, where they may
have a more or less radiating arrangement. Often a large
number are grouped together so closely as to resemble a piece
of mosaic. They are due to a degenerative and fatty change
in the elements of the retina, especially in the nerve-fibres, l)ut

also in the corpuscles and Miiller's fibres. The nerve-fibres be-
come tliickened and swollen, and varicosities form which are
filled with fat-globules

;
compound granule-cells are also found

in their deeper layers.

The haemorrhages vary in size, are often small, elongated,
pointed and divided, or "flame-shaped," and radiate from the
optic disc as a centre. They are mostly seen in conjunction with
the white spots.

Neuritis or papillitis is shown by the swelling of the disc, the
opacity or blurring of its edge, the partial or complete conceal-
ment of the retinal vessels, especially the arteries, and the filling

and tortuosity of the veins. The condition varies in different cases.

Sometimes it is so great as to resemble the neuritis of marked
cerebral disease. More often there is but slight prominence, but
diffused opacity spreads far on to the surrounding retina. Li

many cases the papillitis, spots of degeneration and hsemorrhages
coexist ; sometimes one, sometimes the other, being more pro-

nounced.
Probably, in the majority of cases, the changes persist until

the patient's death ; but improvement may take place, neuritis

subsiding, diffused blood being absorbed, and even the spots of

degeneration disappearing. Loss of vision is more or less in

proportion to the extent of the changes, and of the implication

of the yellow spot. In the earlier stages there may be no appre-

ciable loss, and total blindness is quite rare. On the other hand,

a temporary absolute blindness may occur as a part of urajmia

without any retinal changes.

H^SIMOHBHAGES.

Partly from the change in the vessel walls, partly from the

hypertrophy of the heart and the high arterial tension, hjemor-

rhages are rather frequent in Bright's disease. Retinal hajmor-

rhages have just been described, epistaxis is common, purpiu-a

and bleeding from the stomach and bowel may occur j
the most
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important is cerebral hfcraorrhage, which is a freqiient cause of

death in chronic renal disease.

Secondary Inflammations, and otheb Lesions.

Both in acute and chronic nephritis there is a tendency to

inflammation of the serous membranes. Pleurisy is the most
common

;
pericarditis is often the precursor of a fatal termina-

tion ; acute peritonitis is perhaps more rare, unless it follows

tapping the abdomen. Clu-onic inflammation of the peritoneum

covering the liver (perihepatitis) has already been referred to in

connexion with Bright's disease. Bronchitis is a common, aiul

endocarditis an occasional, complication
;
pneumonia not unfre-

quently occurs towards the end. Finally, there are some lesions

of the skin that may complicate Bright's disease—namely,

(1) eczema; (2) an acute general dermatitis, with free desquama-
tion, not unlike pityriasis rubra

; (3) erythema lajve, a condition

of redness in more or less continuous patches, affecting the drop-

sical limbs ; and (4) erysipelas.

Uh^mia.

This term is applied to a number of nervous symptoms that

arise in different forms of Bright's disease.

Acute Symptoms.—The most striking of these are uraemic

convulsions, or ursemic eclampsia. These have a very close resem-
l)lance to, indeed may be identical with, the ordinary attack of

epilepsy. There is often a short tonic stage, and then general
clonic convulsions of all the muscles of the limbs, face, eyes, ami
trunk. The face becomes livid, there is frothing at the mouth,
tlie saliva may be tinged with blood, and the puijils are dilated.

After some minutes the convulsions subside, and the ijatient

lapses into a state of ci>7na, from which he may again pass into

convulsions ; and these are repeated again and agam with inter-

vals of complete coma. Buring the convulsion the respiration is

hurried, and the pulse is small and (juick ; the temi)erature is

variable, and it may reach 104°, or higher. Thus, convulsion and
coma succeed one another ; but either may occur separately.
Sometimes coma comes on quickly ; or more slowly, di'owsiness
gradually increasing to stupor and complete unconsciousness in
tlie course of a few hours.

Delirium is another form of disturbance which results from
urremia, but it is not so common as the convulsive and comatose
symptoms ; it may follow the fits.

It is also after convulsions that the blindness {ursejnic amaurosis),
to which I have already referred, generally occurs ; it rarely pre-
cedes the fits, or happens witliout them. It may last from one
to tlu-ee days, and frequently passes off entirely, Beafness may
be also noticed.
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Chronic Symptoms—These are pains iu the heati, twitcliinj^
of the nuisclos without loss of consciousness, recurrent attacks of
dijspncca, anxiety, and restlessness, or somnolence and stupor,
vomitiiiij and diarrhoea. Vomiting may be referred to irritation
of the nerve-centres, though it has been thought by some to be
tUie to the presence of urea or carbonate of ammonium in the
gastric secretion. The contents, however, of the stomach are
usually acid. Diarrhcca, though often accompanying vomiting,
is sometimes associated with decided lesions in the intestinal
mucous membrane, wliich may be cedematous or ecchymosed, or
in a condition resembling dysentery. Tlie symptom can then
scarcely be classed with the other ursemic conditions.
The dyspnoea sometimes resembles spasmodic asthma, and

comes on at night. But I have twice seen cases in which .stri-

dulous breathing exactly resembling laryngeal obstruction or
tracheal stenosis wa.s only a pai't of uraemia, the patients being
conscious at the time. And Dr. Fagge records a case wliich 1

take to be similar.

Results.—Though ursemic symptoms indicate a very grave
condition, and generally coincide with a considerable diminution
in the secretion of lu'ine, and especially of urea, still they are
often recovered from. This is especially the case in acute ne-

Ijhritis, where the condition of the kidney may be only temporary

:

whereas the less acute symptoms of urajmia in clu-onic nephritis

not unfrequontly persist to the fatal termination. Here, also, an
attack of coma often ends the scene ; but it is generally a succes-

sion of fits rather than a single one that is fatal, whether in acute
or chronic disease.

Pathology.—The probable cause of uraemia is now generally

held to be the retention in the blood and tissues of some of the

3xcrenientitious matters that ought either themselves, or in some
changed form, to be excreted by the kidneys. The name uraemia

represents the theory that there is m"ea in the blood, and this

receives some support from experiments. It is true that if urea

be injected freely into the blood of animals it does not cause

such symptoms ; but then it is freely excreted by the kidneys.

On the other hand, if at the same time water be withheld, so

that tlie excretion of this substance is hampered, uraemic symp-
toms appear. A.nd such symptoms ha\e also been produced in

animals by removal of the kidneys or tying the ureters. Analy-

ses of the blood in uraemia have not generally shown a large

proportion of urea ; but it is found in the gastric and intestinal

secretions, in the dropsical fluid under the skin, and it has been

secreted by the sweat glands on to the surface of the skin,

actually forming crystals (probably not entirely of urea), which

give the skin the appearance of having been dusted with flour

or pounded sugar. Such a case I observed myself several years

ago (" Guy's IIosp. Rep.," 1874).

Frerichs attributed the symptoms to an ammonasmta, from
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decomposition of the urea into carbonate of ammonium ; but this

has been disproved. Later researches, especially those of Bou-

chard, show that the several constituents of urine have different

toxic effects, and that it is not always the same poison which
causes the very various symptqms known as uraimic. Feltz and
Ritter consider the potassium salts to be more poisonous than
other constituents. (Dr. W. Carter, " Bradshaw Lecture," 1888.)

ACUTE NEPHRITIS.

JEltiology.—Exposure to cold is one of the most common
causes of acute nephritis. It is more prejudicial when combined
with damp, and is often immediately followed by the symptoms
of neplii'itis, so that there can be no possible doubt of the asso-

ciation. Adults are much more liable than children to have
nephritis from this cause, and the risk is increased if the indi-

vidual is much exhausted from exertion or other cause, if he is

asleep, or if he is under the influence of alcohol.

The poison of scarlatina is another exceedingly common cause
of acute nephritis, and in this case childi'en are more often the
subjects than adults. As a rule, the symptoms are first observed
during convalescence, and though some cases lend support to

the idea that exposure to cold is the exciting agent, yet there can
be no doubt that the nephritis arises in cases that have been most
carefully nm-sed, and hence must be entirely the result of the
preceding illness. Sometimes, indeed, it commences before con-
valescence is established.

Several other febrile diseases are from time to time, but much
less frequently than scarlatina, the causes of acute nephritis. Of
these cases also a very small proportion develope into a typical
Bright's disease, with dropsy, secondary inflammations, ura;mia,
&c., but the majority present only temporary changes in the
urine, Avith but slight constitutional disturbance. They are
measles, A'ariola, cholera, varicella, typhus, enteric fever, relapsing
fever, and erysipelas. Diphtheria is frequentl}^ accompanied l)y

albumimu'ia, sometimes clearly indicative of nephritis. AVith
these may be classed S3'philis, and septic conditions from puru-
kait^jibsorption.

Pregnancy is not unfrequently the cause of a nephritis, which
may be of the most severe type, with m-iemia and retinal
changes.
A number of substances taken internally set up irritation of the

kidney, which, according to the dose, may be severe congestion,
or may amount to a definite nephritis. They are cantharides,
turpentine, nitrate of potassium, salicylic and carbolic acids.
Indulgence in alcohol, though probably more often contributing
to the chronic form of nephritis, occasionally seems to produce an
acute inflammation.
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A more or less acute I'orm of nephritis may occui" secondarily
to various lesions of the lower urinary passages {consecutive
nephritis).

Symptoms.—These are in some cases almost confined to an
alteration in the urine, of which the main feature is tlie presence
of albumen

;
often, also, the urine is scanty, micturition is frequent,

and blood and some casts may be present. With this there may
be some febrile reaction, a feeling of malaise, and jjerhaps pain
in the loins. In this latter case there can be no doubt of the
existence of a nephritis, but if the urine is alone affected, it may
be the result of severe congestion only, and it is important to

remember that in the course of acute febi'ile illnesses a slight

albuminuria occurs, which is probably due either to congestion
or to a degenerative change in the renal structui-es.

But in the more tyxjical cases, such as are commonly included

under the name of acute Bright's disease, the . first symptom
is dropsy, which occurs in the manner described in the account

of that symptom (p. 686). Sometimes it appears within a few
hours after exposure to cold, or it is first noticed in the stage

of convalescence from scarlet fever. Almost simultaneously, the

urine becomes affected, and there may be a rigor and some dis-

comfort, or pain in the loins. The urine is scanty, the ([uantity

diminishing to ten, eight, or six ounces daily, or even less ; it is

acid and irritating, so that it is frequently voided in quite

small quantity ; its specific gravity is high, from 1025 to 1030,

and it has a" colour which is due to the presence of fresh or

altered blood, and is dusky brown, " smoky," deep brown,
" porter-coloured," pmk, or distinctly red, according to its

(luantity and condition. It deposits a sediment consisting of

fresh or altered blood-corpuscles, or fragments of them, renal

epithelial cells, hyaline, granular, epithehal, or blood casts,

granular debris, and it may be after some time uric acid crystals.

Albumen is always present, and generally in large quantities,

forming a thick curdy deposit on boiling; or the urme may
become actually solid, so that the test-tube may be inverted

without a droti running out. The amount of albumen in any

specimen varices from 2 to 5 per cent., and the quantity dis-

charged daily from 100 to 400 grains. It must be luiderstood

that this is, in most cases, far in excess of what would corre-

spond to the small amoimt of blood contained m the urme. Ihe

urea is remarkably diminished, it may fall to half its normal

quantity or less daily, and the phosphates and chlorides are also

reduced. , , , ii.ii „„4-

Quite early the pulse becomes hard and tense, and the heait-

sounds are modified as described. In severe cases the heart

dilates, and the impulse may be displaced outwards.

In many instances this constitutes the whole of the illness.

After a few days, or a week or two, improvement sets m, t le

dropsy begins to dhninish, the blood disappears first from the
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urine, then after some longer time the albumen ; the specific

gravity diminishes, the quantity is increased, reaching, it may
be, sixty, seventy or eighty ounces daily, and eventually, witli the

exception of some pallor and weakness, the patient returns to his

Honnal condition.

But the course of acute nephritis may be less favourable iji

several ways. In some cases quite early the urine is almost

entirely suppressed. For several hours, or a day, not a drop is

passed, or only a few drachms of dark brown, opaque, highly

albuminous urine. Under these circumstances uremic convul-

sions are very apt to occur, which may be fatal, or subside co-

incidently with an increase in the secretion of the urine.

In other cases dropsy becomes extreme, and effusion takes

place into the peritoneum, pleural cavities, and pericardium.

The lungs at the same time are partly oedematous, partly com-
pressed by the pleural fluid, and death may take place from
interference with their functions. Sometimes the excessive

distension of the skin, especially in the lower extremities,

causes gangrene, and sloughing, or erysipelas occurs about punc-
tures made to relieve tension ; and death in either case may
follow.

In other instances, again, the acute serous inflammations,
jileurisy, pericarditis, and peritonitis, are fatal ; or acute a?dema
of the glottis brings about asphyxia, unless promptly relieved
l)y tracheotomy. I3ut tliere is scarcely any of these serious
dangers from which recovery may not take place, and some-
times, after living for months on the verge of death, the
patient may ultimately get quite well. Lastly, the condition
may remain for a long time unchanged, and eventually it becomes
subchronic or chronic, and must be classed with the forn^ of
nephritis to be described presently.
Morbid Anatomy.—In some cases, especially those in which

the glomeruli are mainly affected, the kidney may be but little

larger thtm normal; the cortex is dark, and the glomeruli are
pale. In other cases the kidney is inore or less swollen, it may
be twice its normal size, it has a rounded form, is tense and
elastic, the capsule strips readily, and the surface is somewhat
paler than normal. On section, the cortex is considerably
swollen, and of grayish red colour, while the pyramids are dark
red from congestion. Here and there are bright red spots

:

some of them are congested glomeruli, others are small hajmor-
rhages. In yet other cases the kidneys are intensely congested,
dark red or almost chocolate in colour, dripping with blood,
and showing on section a still more extreme congestion of the
pyramids.

Microscopically one can distinguish a tubal, an interstitial, and
a- glomerular change, which may all be present together ; and
if one speaks of a glomerular, of an acute interstitial, or of a
tuljal nephritis, it must be understood that, thougii one of these
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Structures is especially concerned, the others are probably affected
in a very much less dej^reo.

In the tubules the epithelial cells become swollen, and granu-
lar, and in more advanced conditions are filled with fat granules,
or become necrosed, and are separated from the wall of the
tubule (desquamation). The tubule is then filled or even dis-
tended by accumulations of such altered cells, mixed with albu-
minous fluid, leucocytes, and granular debris, and here and there
blood escapes into them from distended intertubular vessels.
Many tubes, both in the cortex and in the pyramids {e.g., Ilenle's

loops), are filled with hyaline or other casts. The distension of

the tubes gives a pale colour to the portion of the kidney affected,

partly from the opacity of the fat granules, partly from compres-
sion of the intertubular vessels ; on the other hand, such com-
pression increases the congestion of the glomerular tufts.

The largest kidneys are perhaps due to interstitial exudation.
This may be either a general infiltration with inflainmatory fluid,

or the extravasation, more or less irregularly, of leucocytes from
the blood-vessels. They are most abundant around the Malpig-
hian capsules, and the intertubular vessels. The glomerular
changes {glomerular nephritis) consist of the distension of the
Malpighian capsule with a finely granular mass in which are em-
bedded numerous small angular nuclei. Occasionally, haemorrhage
takes place. The glomerular tuft is compressed liy the effusion,

and the circulation and secretion of water are materially inter-

fered with. A hyaline transformation of the walls of afferent

arteries has also been described as a constant change in the

glomerular nephritis of scarlatina.

Diagnosis.—This rarely presents any difficulty. The sudden

appearance of a general dropsy, with scanty, albuminous urine,

in one previously quite healthy, or recovering from scarlatina or

other fever, can scarcely be mistaken for anything else. In the

absence of dropsy, the mere presence of albumen in the urine

is not sufficient for the diagnosis. "Smoky" urine, abundance

of albumen and casts, and constitutional disturbance will then

show that there is nephritis, but for this the name of Bright's

disease would not be generally employed. If there is a small

quantity of albumen only in the course of an acute disease, this

may be due to a change in the epithelium, not usually regarded

as constituting nephritis, though it is not essentially different

from what actually takes place in the typical conditions. Lesions

of the loioer urinary passages may cause bloody uriiie and albumi-

nuria. Dropsy and casts are absent. TIaemoglobinuria causes a

red urine, in which, however, there are no blood -corpuscles.

Rarely the dropsy of nephritis occurs without albuminuria, espe-

cially in children. Such cases must be distinguished from some

insidious diseases (tuberculosis, leuchsemia), which have other

characteristic lesions.
• t*.

Prognosis.—Indications of this have been already given. It is.
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on the whole, favourable, as there are a great number of mild cases

which recover in a few weeks, and even after months of severe

symptoms complete cures may result. Other cases are fatal in the

acute stages, or run on into chronic nephritis. The most frequent

causes of death are hydrothorax, urtemia, and inflammations such

as pneumonia, pericarditis, and, more rarely, peritonitis.

Treatment.—The direct treatment of the inflamed kidneys,

either locally or by drugs, is, as a rule, not attempted. Only ex-

ceptionally, where there is much lumbar pain or free haemorrhage

from the kidneys, may dry-cupping be employed to the loins, or

for the former symptoms a hot poultice or fomentations. The
treatment of nephritis consists in keeping the patient at rest,

removing all sources of irritation, limiting the supply of food

likely to put a strain upon the excreting functions of the kidney,

and supplementing these functions as far as possible by the use

of other secreting oi'gans—the skin and the bowels. In addition,

we haA-e to deal with special symptoms and complications as they
arise.

The patient should keep at rest, in bed, and in a warm room.
This at once diminishes the strain upon the heart and the need for

albuminous food, while the secretion from the skin is likely to be
promoted.
The diet is best confined to milk alone, or milk and soda-water.

All kinds of meat, fish, and eggs should be rigorously excluded,
and only in milder forms or after the acute stage has passed may
a moderate amount of farinaceous food—gruel, aiTom-oot, and,
later, toast, and a little bread and butter—be allowed, and with
progressing convalescence a gradual return to meat diet, through
beef-tea, broths, eggs, and fish.

In mild cases the medicin-al treatment should be a saline
diaphoretic, such as Hquor ammonii acetatis or liquor ammonii
citratis, in doses of 3 or 4 drachms every four hours; and the
bowels may be kept active by occasional purges of pulvis
jalapae co., 20 to 40 grains, or senna and sulphate of magnesia.
Lemonade may be given as a beverage, or the Imperial drink,
which may act mildly on both the bowels and the skin. This
consists of a drachm or a drachm and a half of cream of tartar
dissolved in a pint of boiling water, flavoured Avith lemon peel
and sugar, and drunk, ad libitum, when cold.

If dropsy is considei-able, or if there are fears, either from
the scantiness of the urine, or from headache, drowsiness, and
twitching, that urieraic convulsions are imminent, the treatment
by purgation and diaphoresis must be more decided. Diaphoresis
should be promoted by the vapour bath, by the use of jaborandi,
or by pilocarpine. The vapour hath is administered by raising the
bed-clothes from the patient by means of a low cradle, and fitting
them close about his neck and round the sides and end of the
bed. Into the space thus formed projects the long tube from a
kettle of water, placed at the foot of' the bed, and kept boiling
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by a spirit lamp or gas-flarae. The steam thus brought into
contact with the patient's l)ody pi-oinotes free perspiration. Or
a hot air-bath may be given l)y burning a spirit lamp under a
funn-el connected with a tube similarly placed. The exposure
should be from lifteen to twenty minutes ; but it is desiralile to
take the temperature of the patient, as it may ])e inconveniently
raised, if free sweating does not occur.

Jaborandi may he given in doses of J or 2 di-achms evei-y
four hours; but tlie most efficient diaphoretic is the nitrate of
pilocarpine, of which -|, or -} grain should be injected sub-
cutaneously once a day.
In extreme dropsy, especially where the skin is tense and

threatens to become inflamed or to .slough, the dropsical fluid
may be removed either by small incisions with a lancet or
punctures with the needle, or, best of all, by the use of Southey's
tubes. These are short, very narrow silver tubes, wliich are
inserted into the subcutaneous tissue. A long india-rubber tube
is adapted to the free extremity, so as to conduct the fluid into a
vessel below the bed. Two or more may be j)laced in each leg,

and by this means several pints of serum may be withdrawn in a
few hours. Only occasionally, in extreme cases, is it desirable to
tap the abdomen or to aspirate the pleural cavity.

If ur£emic convulsions set in, the patient's tongue .should be
I)rotected, as in epilepsy, by placing a piece of stick between the
teeth, and some pilocarpine should be at once injected under the
skin. A few whiffs of chloroform will check the convulsions
quickly, and though they may return on the removal of the
anaesthetic, the effect may be kept up by its occasional use in

small quantities, and thus a great deal of the violence of the flt

is prevented. Bleeding from the arm will also sometimes stop

them, and though it is, as a rule, undesirable that patients

with pronounced renal disease should lose much blood, this

remedy may be properly used if the convulsions are violent

and persistent. The blindness that may occur after conci-
sions generally recovers of itself. Coma should be treated by
l^urgation and the use of pilocarpine.

Vomiting will require effervescing mixtures, dilute hydj'ocyanic

acid, or tincture of iodine in 3 or o-minim doses every hour.

During convalescence iron should be given to restore the con-

dition of the blood, but it is not well to use it in .the early stages.

The perchloride, and the ammonio-citrate, are suitable prepara-

tions. I'ersistent albuminuria has been treated by various astrin-

gents, as tannin and others, but mostly without much success.

Dr. Saundby states that he found albumen most decidedly lessened

by Imperial drmk, citrate of lithium, bicarlionate of potassium,

and the bicarbonate, benzoate, or taunate of sodium. The

patient throughout should be carefully kept from cold, and

should, on getting up, wear warm clothing, with flannel next the

skin.
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CHRONIC TUBAL NEPHRITIS.

This includes two stages, in one of whicli, the large wliite

kidney, the change is really most marked in the renal epithe-

Uum ; while the second, or the pale granular kidney, is due to

interstitial changes, which are progressing, pari passu, with those

in the tubes.

.etiology.—This condition is by many described as exclusively

a late stage of acute neplu-itis ; but since it sometimes occurs

spontaneously, and often insidiously, it seems better to treat of

it independently. In ciises that are chronic from the first the

astiology is by no means always clear. It has been attributed to

cold and damp acting over long periods of time, as, for instance,

from resiclcncc on damp soils ; and a predisposition to its occur-

rence possibly arises from habits of intemperance, overwork,

mental exertion, or sexual indulgence. Toxic and infectious

agencies have been suggested as causes, but it is not evident what
these are in particular cases ; and if malaria, syphilis, and tuber-

culosis sometimes seem to be exciting agents, it may be remem-
bered that they are also related to the lardaceous disease of the

kidney, of which we shall have to speak presently. Cases of this

kind are more common in persons of middle age ; rare in children

and old people ; and males are more liable than females.

Symptoms.—If the disease follows acute Bright's disease,

there is a continuance of the symptoms already described :

—

General dropsy, effusion into the serous cavities, scanty albu-
minous urine, higli tension of the pulse, and tendency to cardiac
hypertropliy, or dilatation. Or there may be an apparent recovery
from the acute attack, and after a short interval the symptoms
recur.

In prinuu'ily chronic cases the beginning is more or less insi-

dious. Pallor, loss of appetite, nausea, headache, and frequent
micturition are the first signs, and then oedema may be obseiTed
in the lower extremities at night, and around the eyelids in the
morning. The dropsy gradually increases, and the case is then
almost identical with the acute disease.
The urine is scanty, highly albuminous, sometimes bloody, is

deficient in urea, and contains casti^. Its quantity varies from ten
to twenty-five ounces, though in later stages for a time it may be
more abundant. The albumen forms a precipitate which occupies
one-third to one-half of the urine boiled, really amounting to 2 or
3 per cent, by weight, or a daily discharge of from 100 to 400
grains. The specific gravity is at first rather high (lOlo to 1025),
but later, with the progress of contraction, it becomes much
lower. The casts are granular, hyaline, and epithelial ; and fatty
casts are numerous in the cases of large white kidney with much
fatty degeneration of the renal epithelium. Tliey are accom-
panied by leucocytes, loose epithehal cells, and granular debris.
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In some cases the urine is frecjuently bloody (chronic hsemor-
rlKujic nephrith). The amount of urea is always below the
normal, and has the same importance with reference to the
onset of urfcmia as in the acuter forms of disease.
As the case progresses the heart becomes hypertrophied, and

the vessels thickened. The impulse of the heart is felt to be dis-
placed outwards, if the cedema of the thorax allows it to be felt

at all. The aortic second sound is accentuated, the first sound
is frequently reduplicated, and the pulse is one of high tension.
The retinal changes already described are observed in a certain
proportion of cases ; while secondary inflammations, chronic urne-
mia, or uraemic convulsions and coma may at any time occur.

If the patient is not carried off in the earlier stage, the kidney
becomes contracted, and some alteration in the urine takes place
—that is, a relatively larger quantity of Avatcr is secreted, and the
urine has a lower specific gravity. Ultimately, cardiac symptoms
may become the prominent feature of the illness.

The course, in the majority of instances, is to a fatal end, brought
about in the same way as in acute nephritis, by uremia, pleurisy,

pericarditis, imeumonia, oedema of the lung, oedema of the glottis,

increasing dropsy, or inflammation or sloughing of the integu-

ments ; and this is commonly in from six to eighteen months,
though some cases go on for two or three years, and a few even
after this period of time may appear to recover completely.

Morbid Anatomy.—Chronic tubal neplu'itis is seen in two
forms or stages—the larr/e vhite lid^iej/, and the 7J«/e graiudar

kidney. Another form is also described, but it is only a variety of

the first, namely, a chronic hannorrhagic ?iephritif.

The larffe white Iddney, or inflammatory fatty kidney, is larger

than normal—the two "together may weigh as much as tw^enty-

eight ounces (Fagge), often they weigh fifteen or sixteen. It is

smooth on the surface, and the capsule strips easily; it is of

yellowish or grayish-white colour, and covered with venules

radiating from a central point (stellate veins). On section, the

cortex is broader than normal, of the same colour as the surface,

with an appearance of coarse striation, while the p3Tamids are

more or less dark-red. Here and there are red spots, due to

hfemorrhage into the tubes, and these are in some cases so abun-

dant as to justify the term hwrnorrhayic nephrifix. Microscopically

it is seen that the convoluted tubes are filled with epithelium in

a state of fatty and granular degeneration, des(iuamated from

the surface, as well as separate fatty granules
;

epithelial and

granular casts occupy the straight tubes. This distension of the

tubes with opacjuc material, and the compression they exert on

the vessels, account for the white or gray colour of the cortex.

The intertubular tissue is irregularly infiltrated with leucocytes,

and the Malpighian capsules are thickened. Lastly, witlim the

capsules, the glomerular tufts are compressed by exudation and

the proliferation of the epithelium covering th.cm.
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In the later stage, that oi' the pale granular kidney, or secondary

contracted kidney, the organ is about tlie normal size, or not

much smaller. Its surface is rough or " granular," the capsule

shghtly adlierent, the colour yellowish white, or more or less

mottled with red in the areas of depression between the gran-

ules. The cortex, on section, is less broad than in tlie earlier

stage, may become somewhat narrower than normal, and is not so

white as in the " large" kidney. Microscopicall}', the intertubular

tissue is partly mfiltrated with leucocytes, partly changed into

connective tissaie ; and it is by the contraction of this tissue that

the granular condition is brought about, and the organ becomes

smaller. Of the tubes some still contain altered epithelium and

debrig, others are atrophied from pressure, from others again

small cysts have been formed, similar to those so common in

granular kidney. Many glomeruli, also, are atrophied, or changed

into librous nodules ; and the small arteries are thickened.

Lardaceous changes of slight extent are sometimes present.

Diagnosis.—The distinction between an acute nephritis and

the first stage—large white kidney—of the chronic neplii-itis,which
succeeds it, must be purely arbitrary ; from four to six months
may be regarded as the duration of the acute condition. In any
case of less duration, the diagnosis must depend on the history

of sudden or insidious onset, a knowledge of a cause, such as

scarlatina, or its absence. After a longer period, chronic tubal

nephritis may be eonfoimded with chronic granular kidney, with
lardaceous disease, or with the albuminuria of primai-y heart

disease {cyanotic induration).

From chronic granular kidney it is distinguished by its history,

the early appearance of dropsy, the age of the patient, which is

mostly younger, the early scantiness of urine Avith abimdant and
often fatty casts ; and from lardaceous disease by the absence of

such causes as prolonged suppuration, phthisis, or well-marked
syphilis, and by early scantiness of mine and abundant deposit.

The similarity between this and heart disease may be close,

though not so much so as between heart disease and granular
kidney. This subject will be discussed more fully under the last

head. Here it may be sufficient to state that the history, the
general character of the dropsy, and the mostly large quantity of

albumen will help to distinguish primary renal disease from
secondary albuminuria.
Treatment.—This is not essentially different from that of

acute nephritis. Eest in bed, flannel clothing to promote
warmth and a free action of the skin, and milk diet, are abso-
lutely essential in the early stages. The bowels must be kept
active, and diaphoresis excited. The treatment for urgent symp-
toms is the same as for acute nephritis, except that venesection
may have to be used with more caution in view of the marked
anajraia. This last symptom in prolonged cases should be met
by the use of iron preparations, such as the iodide, tartrate, or
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ammonio-oitrate. In the move c-hroiiic forms, witli al])uininuria
but little dropsy, benefit may be derived from residence in
warmer climates, Boui-nemouth or Tenby in the British Isles
the south of France, Italv, or Egypt.

CHRONIC INTERSTITIAL NEPHRITIS.

{Cirrhosis of the Kidney, Red Granular Kidney, Brimary Contracted
Kidney, Gouty Kidney, Indurative Nephritis, Renal Sclerosis.)

iEtiology.—Chronic interstitial nephritis is a disease of middle
and advanced life

;
it occurs with extreme rarity under twenty

years of age, and most frequently between forty and sixty. It
affects males more than females. From its very slow develop-
ment, it might be expected that the causes would be such as
Avere in continuous action. The most important are gout, whether
latent or developed, and chronic lead-poisoning. Alcohol, also,
has considerable influence

; sometimes, perhaps, by inducing the
gouty habit. Some cases may be due to heredity, to chronic
dyspepsia, or to climatic influences. Dr. Dickinson points out
that renal diseases are more common in temperate climates, with
their greater atmosiiheric variations, though these seem more
likely to produce acute nephritis. There remains a good number
of cases in which the cause cannot be clearly made out. Ob-
sti'uction to the passage of urine in the ureter, bladder, or
urethra, is followed by a chronic interstitial inflammation of the
kidney {consecutive 7iephritis).

Anatomy.—The kidneys are reduced in size, sometimes to a
remarkable extent, and often one more so than the other ; the
two organs together may only weigh three or four ounces, and
Dr. Fagge gives, as an extreme instance, a pair recorded by Dr.
Wilks as weighing thirty grains under one ounce and a half.

The shajje of the kidney is not materially altered, except from
some irregularity in the rate of contraction in different parts.

The capsule is adherent, and stripped off carries with it small
portions of renal tissue ; the whole surface of the kidney is then
seen to be covered with minute elevations (granulations) of J- to

J inch in size, with intervening depressions, and here and there

may be cysts varying from I to ^ inch in diameter, and containing

a clear fluid or colloid material. The colom- is mostly brownish-

red, or dark red or pink, varying somewhat with the vascularity

and the amount of interstitial tissue. The whole organ is tough

;

on section the cortex is found to be very narrow, sometimes re-

duced to I or ^ inch ; the pyramids are also smaller than normal,

and generally somewhat darker in colour than the cortex. Cysts

may be present in the substance of the organ, and the diAaded
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vessels often stand out prominently on account of their abnormal

thicloiess.
, ^ j.-. 4. t

On microscopical examination it is seen that the anatomy ot

the organ is much altered ; here and there are patches infiltrated

with leucocytes ; these are most abundant in recent cases
;
in

very old cases they have given place to the fibrous tissue, by

the contraction of which the kidney has been so reduced in size.

The Malpighian capsules are thickened
;
many of tlie tufts are

atrophied, and converted into fibrous nodules; and from the

atrophy of intervening tissue the glomeruli are often crowded

together irregailarly.

In earlier stages there is some degeneration of the epithelium

of the tubules, similar to that of the acuter forms, l)ut slower hi

its course ; and shed epithelium, leucocytes, and hyaline casts are

seen ui different tubes. Later the tubes become atrophied, partly

by pressure of the new connective tissue, partly in consecjuence

of the atrophy of the glomeruli, whose absence must deprive

the tubes of their function, both by the non-secretion of water,

and by the obstruction to the intertubular cu'culation which the

atrophy of a glomerulus carries with it. The cysts arise from
local obstructions to the tubes.

In the above description it is assumed that the lesion is chiefly

and primarily inflammatory, though of very sIoav development

;

but it is right to mention that such a \'iew is not held by all.

Striimpell regards the lesion as essentially degenerative, l)egin-

ning in the epithelium of the tubules and the glomeruli, and fol-

lowed by secondary infiltration and contraction. Dr. Greenfield
believes that the first change takes place in the glomeruli, and
that their atrophy necessitates the other changes. Ziegler and
the German writers speak of an arteriosclerotic kidney as different

from the kidney of chronic interstitial nephritis. The fir.st change
takes place in the arteries, which become thickened, obstruct the
blood supply, and hence lead to atrophy. There is, according
to them, no induration. It occurs in old people, and in chronic
lead-poisoning. This form is clearly included by English writers
under cirrhosis and granular kidney.
Symptoms.—The onset of chronic interstitial nephritis is gene-

rally quite slow, and marked by few distinctive features. Often,
indeed, the kidneys are found gi-anular in patients Avho cUe
of other diseases, or one is struck down by cerebral hjemor-
rhage, without any symptom having attracted attention to the
condition of these organs. Amongst early symptoms, which,
occurring in a middle-aged person, should make one think of
gi"anular kidney, if not accounted for in other ways, are re-
curring or persistent headache, nausea and vomiting, short-
ness of breath, anaemia, loss of appetite, and general weakness.
Often quite early it may be elicited that the patient is passing a
large quantity of water, especially that he has to get up fre-
quently at night to empty his bladder, and that the urine is pale
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and abundant. Occasionally no symptom may be sufficiently
prominent until the sight is affected by renal retinitis, and the
patient's eyes are examined with the ophthalmoscope.
The urine is quite normal at first; but in course of time it

becomes abundant, pale in colour, almost watery, and of low
specific gravity, 1005 to 1012. The solids, including the urea,
are below the normal. The quantity of albumen is small, often
a mere trace, generally not more than -5 per cent. It may be for
days entirely absent, or it is more abimdant at one time in
the day than another. The urine is quite clear, or throAvs down
a very scanty deposit, in which a few hyaline or granular casts
may be found. There is not at first any dropsy. Even after

albuminuria has been recognized some time, there may be no more
than a sUght oedema of the anldes, or a little puffiness of the
eyelids, or a watery conjunctiva. If the drop.sy becomes con-
siderable, it either has the characters of the cardiac form, and is

the result of the secondary implication of the heart, or it is a renal

dropsy, and is due to the supervention of acute nei)hritis upon
the chronic disease. The heart and pulse reveal the changes
in the circulation that have been described. The impulse of the
heart is displaced outwards, the aortic second sound is accen-

tuated, and the first sound perhaps reduplicated. The pulse is

hard and cord-like ; the arteries may be rigid and atheroma-
tous.

In such a condition the patient may continue for several

months or years, with varying health, but without any serious

symptoms. But finally life is endangered by the several com-
plications which have been indicated in the summary at the

beginning of this chai^ter. Cerebral hwmorrhage carries oS. a

certain proportion of cases. It may occur in the cerebrum, in

the i)ons, or in the meninges, and results in apoplectic coma or

l)araly.sis of varjing degrees, according to its extent and situa-

tion. PleuriKy, pericarditis, and imeumonia not unfrequently occur,

and more rarely peritonifin. Uncontrollable vomitinf/ is often the

cause of death, and sometimes constant diarrhoea. The symptoms
called chronic uraemia are more frequent than coma or con-

vulsions.

The most important feature of chronic Bright's disease, from

the clinical point of view, is its effect upon the heart. This organ

at first hypertrophies, to overcome the resistance in the arte-

rioles, but subsequently dilatation is superadded. As tliis be-

comes more pronounced a systolic murmur is produced at the

apex either from eddies set up in the dilated ventricle, or from

actual regurgitation through a widened mitral orifice, for which

the valve has become insufficient. Finally, the heart l)ecoraes

irregular in its action, the other cavities are involved in turn,

and a condition of inefficiency is produced identical with that

of mitral valvular disease. Pulmonary and hepatic engorgement,

ascites, and dropsy of the lower extremities follow upon this
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and tlic urine is altered in tlie same manner as it is by a primary

valvular disease—that is to say, it becomes scanty, lii<?h-coloured,

and deposits lithatcs, thus entirely losing the charactoristics of

the urine of granular kidney. The pulse may for some time

retain its hardness, but finally even that in some cases may be

indistinguishable from the pulse of mitral disease. Finally, death

nuiy take place from cardiac failure.

Diagnosis.—Chronic interstitial nephritis must not too hastily

be assumed from the detection of a small quantity of albumen

in the urine of a middle-aged person. The early symptoms must

be carefully in<|uired into, the heart and pulse investigated, and

the urine examined on several occasions. In their typical con-

ditions there can be no difficulty in distinguishing chronic tubal

nei)hritis from cirrhosis of the kidney. In the former there are

general dropsy, scanty urine, much albumen, and casts of all

kinds; in the latter we sec little or no dropsy, much urine, a small

([uantity of albumen, few or no casts, and there may be a very

long history. But in the later stages of tubal nephritis, it

may more closely resemble cirrhosis, and cirrhosis may be com-
plicated by an acute tul)al attack. The history will lie of nmch
importance in each case. It is often very difficult, or even
impossible, to determine whether a case is one of jyrhnaiy heart

disease with albuminuria from congested kidneys, or one of

cirrhosis of the kidney with secondary dilatation and hyper-
trophy of the heart. One must look for data in the hi.story,

the condition of the urine, the pulse, and the nature of any
cardiac murmurs. It has already been said that the urine of

clii'onic renal disease eventually may assume all the characters

of heart-disease ; nor can the pulse be absolutely relied upon. A
localized systolic murmur at the apex may occur in both cases

;

diastolic or presystolic mitral, and much more aortic murmurs,
would be in favour of primary heart-disease. A mitral regurgi-
tant murmur heard behind would be of doubtful significance.

Previous attacks of rheumatism or of cardiac trouble from wliich
the patient had temporarily recovered would be somcAvhat in

favour of valvular lesions.

Prognosis.—This is unfavourable, but much improvement may
take place, and life n>ay be prolonged in some cases to an advanced
age.

Treatment.—After the removal of any condition which can be
safely regarded as the cause of the nephritis

—

e.r/., alcohol, lead,
constant exposure to cold, &c.—the objects should be (1) to
diminish the call upon the excretory power of the kidney

;

(2) to reduce arterial tension, and the consequent strain upon
the heart and vessels ; (3) to remove ana?mia ; and (4) to treat
special complications as they arise.

More or less perfect rest, milk diet, the use of diaphoretics, and
occasional purgatives will fulfil the first indication. Not that
absolute rest is practicable throughout the Avhole com-sc, which

4o
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may be many years, but it may be enforced when symptoms
are serious, and at all times over-exertion and strain should l)e

avoided. Similarly, at times of comparative health, or improve-
ment, the diet may largely consist of milk and farinaceous food.
Meat should be reduced to a mininumi, and alcohol should be
entirely stopped, or amount at most to a glass of claret or dry
sherry daily. The patient sliould be warmly clothed, and resi-
dence in a genial climate is of great benefit.

The second indication i.s also fulfilled in the same Avay, but it

may also be assisted by the use of nitro-glycerine, given in doses
of j^jj grain daily, or twice daily, and gradually increased if

necessary. This drug reduces tension by dilating the arterioles,

and often relieves the troublesome symptoms of headache and
dyspnoea, which may occur in cirrho.sis. Purgatives and diapho-
retics both reduce tension, and assist in eliminating nuiterials

that are normally excreted by the kidneys.
Various preparations of iron should be given for the ana^nia.
Among the complications which re(|uire treatment are ura?mia,

headache, vomiting, and cardiac dilatation and failure. The
treatment of ura;mia has been already given. For headache
Dr. Ralfe recommends 20 drops of dilute nitric acid in water

:

pilocarpine injections may also be employed. For vomiting,

effervescing mixtures, dilute hydrocyanic acid, a few drops of

tincture of iodine in water every hour, or a cold compress or

blister to the epigastrium may be tried. For the cardiac symp-
toms, wliich result from dilatation and feeble contraction of the

ventricle, digitalis should be given, the bowels should be kept
open, and generally the case should be treated like one of heart

disease.

CONSECUTIVE NEPHRITIS.

It is well to deal here with a group of cases of nephritis

already alluded to once or twice" under the above title. They
result, firstly, from various diseases of the ureter, bladder, and
urethra, by which the passage of urine is interfered with; for

instance, calculus, the pressure of tumours on the ureters, tuber-

cular growth in the ureter, hypertrophy an,d thickening of the

bladder obstructing the orifices of the ureters, cystitis, and pro-

static enlargement ;
secondly, from septic conditions of the same

parts following upon stricture, cy.stitis, &c.

The following three forms may be recognized : they may, how-

ever, be associated together in the same kidney :

—

Chronic Interstitial Nephritis.

This is due to the increased pressure of lu-ine behind an obstruc-

twn. If the ol)struction is of long duration, the ureter and pelvis

of the kidney become cnormou.sly dilated, and a hydronei)hrosis is

produced, w'ith more or less atrophy of the Iddney substance;
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but in the earlier stages the kidney becomes indurated Ironi

chronic interstitial change. Tliis stage is not unfretiuently seen

in women after death from malignant disease of the uterus and

va"-ina, which obstructs the ureter, but causes fatal symptoms

too soon to allow the formation of a complete hydronephrosis.

The kidneys are pale pink, or pale yellow, of about normal size,

and very hard ; on section, there is some dilatation of the pelvis

and the calices, a little wasting of the pyramids, while the cortex is

relatively broad. Under the microscope there is found infiltra-

tion of the organ with leucocytes, chiefly around the Malpighian

capsules, and in the intertubular tissue; there is also some glome-

rular change, with a slight alteration of the tubal epithelium. In

certam cases the process may go on to contraction of the new
tissue, and the production of cicatrices.

Tlie Symptoms are not prominent, and the condition of the

urine is liable to be masked by the primary lesions of the ureter

iuid bladder. Albuminuria may or may not be present; the

ui-ine is generally abundant, and of low specific gravity. The
disease affects one or both kidneys, according to the position of

the obstructing lesion.

Acute on Subacute Diffuse Nephritis.

This is mainly (according to Mr. Marcus Beck) an acute inter-

stitial and glomerular nephritis, associated in some cases with in-

fiammation of the pelvis of the kidney, or pyelitis. Both kidneys
are affected. They are swollen, pale yellow, or yellow mottled
with red, Avith prominent stellate veins. On section, the cortex

is pale, or mottled, the pyramids often dark. Under the micro-
scope, the intertubular tissue and the space between the Mal-
pighian capsule and the tuft of vessels are seen to be crowded
with round cells, but the tubules .show comparatively little change,
only some granular cijithelium, with round cells which may have
extravasated from the mterstitial spaces.

This form of nephritis is sometimes set up by operations about
the urinary organ.s, or by washing out the bladder; in which
cases the preceding condition of high pressure or of sepsis will
ol)viously act as a predisiJosing cau.se.

The Symptoms begin .suddenly with chill and rigor; and often
there is moderate fever of intermittent type, the temperature
being normal in the morning, and from 99° to 101° in the evening.
The urine is natural in amoimt, or abundant if there has been
increased urinary pressure for some time j)reviously. There is
a small (juantity of albumen, and there may be hyaline aisfn

;

l)ut often these data are masked l)y the condition of the lower
urinary passages, e.r/., the presence of cystitis. The general
symptoms are wealoiess, languor, drowsines.s, thkst, loss of
appetite, nausea, and occasional vomiting. Improvement may



7UH niSKASES OF THE KIUNKYS.

take place slowly, or d(!ath from more acute iiei)hritis, from sup-
purative nephritis, from exhaustion, or some intercurrent disease.

SuppuBATivB Nephritis.

When suppuration of the substance of the kidney is secondary
to lesions of the lower urinary passages, it is frecjuently associated
witli pyelitis, and hence is often termed pyelo-nephritis. All
those causes which produce obstruction to the passage of urine,
distension of the urinary passages, and cystitis, may ultimately
result in suppurative neplii-itis: for instance, stricture of the
urethra, prostatic enlargement, and calculus ; various diseases of
the pelvic organs, uterus, ovaries, and appendages in the female,
which involve the bladder or ureters ; and paralysis of the liladder
from spinal injury, spinal disease, or myelitis.

Anatomy.—The kidney is usually enlarged and softened. The
sm-face is mottled pale yellow and red, and presents several
small points of suppuration, some of wliich may be torn open
when the capsule is stripped off. On section, the cortex shows
the same mottled colour, the pyramids are usually red and con-
gested, and the kidney has the appearances of one in a state

of acute interstitial nephritis. The characteristic feature is the
presence of numerous yellow streaks of pus, stretching in a radial

direction from the surface inwards through the cortex, and
even into the pyramids. They are sometimes wedge-shaped,
or conical, with the base at the surface, at others simjjly linear.

Under the microscope the kidney is seen to be acutely inflamed

;

there are numerous leucocytes in the intertubular tissue, some
glomerular inflammation, and swelling and nuclear proliferation

of the epithelium of the tubes.

According to some writers, the abscesses begin in the inter-

tubular tissue. Leucocytes are deposited around the tubules, the

wall of the tubule is softened and disappears, the epithelium cells

are displaced and mixed up with round cells, like those outside,

and finally all trace of tube or epithelium is lost, and nothing

remains but the round pus-cells of the abscess. Micrococci \\n\e

often been found m these abscesses, and must be regarded as the

real cause of the suppuration. It is beUeved that the micrococci

may reach the kidney in two ways, either by the ureter, pelvis of

the kidney, and renal tubules, in which case the abscesses will

actually commence in the tubule itself; or by means of the

lymphatics, when the abscesses start in the intertubular tissue.

Dr. Lindsay Steven has shown a communication between the

lymphatics of the ureter and the cortex of the kidney, and he

believes the two processes may go on side by side.

Symptoms.—It will be imderstood that the patient who suffers

from this form of suppurative nephritis is generally already the

subject of stricture of the m'ethra, enlarged prostate, cancer of

the uterus, or of cystitis from retention of m-ine in spinal disease.
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The first symptoms are often chills or rigors, with a rise of tem-

perature to 104°, 105°, or 106°, and there may be a regular mter-

raittent or remittent fever. Then follow the characteristics of a

typhoid or septica;mic condition—loss of appetite, dry brown

fissured tongue, nausea and vomiting, sometimes diarrhoea, sAveat-

ing, and rapid emaciation. The patient is somnolent, in a more or

less dreamy state, but without actual coma or delirium, till quite

the last. The pupils vary, and haA'e no special significance. The

pulse is quick and feeble. Lumbar pain is sometimes present,

and there is generally some tenderness on deep pressure in the

loins. The state of the urine is determined by the preceding

disease : it may thus contain pus, mucus, blood, or albumen

;

and it may be difficult to recognize any additional albumen,

or even the hyaline casts, or the epithelial cells Avhich result

from an acute neplu-itis. In some cases, on the other hand,

renal and pelvic epithelium and hyaline casts are foimd in suffi-

cient quantity. The urine is often abundant, and the urea not

much diminished; a considerable decrease may be due to pre-

ceding chronic neplii'itis. Mr. Morris notes that in cases with

intermitting fever, the quantity of urine is often greater dming
the febrile periods than between them.
The duration of the illness is not more than four weeks, and

may be so short as three or four days.

Diagnosis.—The occurrence of pyelo-nephritis in cases of

disease of the bladder and ureters is generally signalized by the

fever and the typhoid condition. It is likely to be confounded
with pysemia, other forms of septicaemia, enteric fever, peritonitis,

and ague.

In pysemia one looks for secondary abscesses, which are absent
in pyelo-nephritis. The temperature of pyaemia shows a more
extensive range, and the rigors are followed by profuse sweating.
Milder forms of septicsemia are almost indistinguishable from
pyelo-nephi'itis : in the acute forms there are more restlessness

and anxiety. Purpura and internal ecchymoses do not occur in

pyelo-nephritis. In enteric fever the tyjihoid state is more slowly
developed. Kose spots, typical motions, and the regular curve of

temperature are in its favour ; while rigors and an irregular fever
Avould speak strongly for suppurating kidney. Peritonitis, which
may arise from lesions of the bladder, is recognized by the
absence of rigor, the gi'eater pain, and more severe vomiting. In
ague, the intervals between the rigors are ai^yretic and almost
healthy.

Treatment.—^That suppurative nephritis may supervene, should
always be borne in mind in the treatment of diseases of the urinary
organs ; and it should, as far as possible, be prevented by dealing
with its cause. Where cystitis is the main difficulty, as in spinal
cases, the bladder should be regularly emptied by the catheter,
and irrigated with some antiseptic solution, such as salicylate of
sodium (5 gr. to 1 oz.), quinine (1 or 2 gr. to 1 cz.), borax (5 gr. to
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1 oz.) When suppurative nephritis has declared itself, treatment
IS of little avail. The patient should l)e supported by nutritious
but easily-digestible food. The action of the skin should be pro-
moted by vapour or hot-air baths. If there is much lumbar pain
hot sand may be placed on the loins, or dry-cupping may be
employed. The bowels should be kept active. Internally, ciuinine,
with small doses of opium or liq. morphinaj, seems the best
remedy to give.

METASTATIC AND TRAUMATIC SUPPURATI^^E
NEPHRITIS.

1. Metastatic Abscesses.—These are the result of septic
organisms conveyed to the kidney by means of the blood-
vessels, and occur in pyeemia and in malignnnt endocarditis.

Pyaemic abscesses are generally scattered through the cortex of
the kidney, are of small size, more or less elongated, and some-
times wedge-shaped, and are surrounded with a red zone of
vascularity. Their occurrence does not obviously add to the
symptoms of pyajmia. Even albuminuria may occur indepen-
dently of them, and cannot therefore be held to indicate their
presence.
In malignant endocarditis, the abscesses may arise from the

breaking down of embolic infarcts of various sizes. These are

wedge-shaped, but generally have a different shape from the
abscesses of pyelo-nephritis, the base being relatively broader.

Sometimes, both in pytemia and in endocarditis, there may be one
or two large abscesses, instead of several small ones. Embolic
infarction may be indicated by pain and by blood and albumen
in the urme, but albumen occurring alone in the course of endo-

carditis docs not of necessity indicate su]3puration.

2. Traumatic Abscess.—Large renal abscesses may be caused

by injury, such as woimds, contusions, and laceration ; also by
the ii-ritation of a calculus, or rarely by the presence of foreign

bodies, such as bullets, which have found entrance into the

kidney. The symptoms seem to be often obscure; at other

times they are those of abscess elsewhere,—some pain, fever, and
rigors. Hsematm-ia commonly occurs in the traumatic cases ; a

tumour is rarely observed.

PERINEPHRITIS AND PERINEPHRIC ARSCESS.

Perinephritis is the term used for inflammation of the cellular

and adipose tissues around the kidney,

etiology.—It arises :

—

(1) From injury—such as blows, kicks, or strams.
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(2) From the extension of inflammation from tlie kidney, the

pelvis of the kidney, or the ureter. This maybe the result of

suppurative pyelitis, pyonephrosis, tubercle of the kidney, or
_

calculus, whicli either sets up pyelitis, or itself ulcerates through

the Iddney or pelvis.

(3) Inflammation, especially suppuration, in more distant parts,

sometimes spreads to the perinephric tissue ; for instance,

pelvic cellulitis, perityphlitis, abscess of the liver or spleen,

caries of the spine and psoas abscess, or inflammation of the

gall-bladder.

Pathology.—The perinephral tissue in different cases under-

goes all the changes that may take place in other inflamed

tissues. In early stages it is vascular, oedematous, and infil-

trated ; then points of suppuration occur, and finally one large

abscess is formed. The pus is free from odour, or very offensive

;

or it has a fajcal odour, from contiguity with the bowel. Some-

times shreds of gangrenous tissue are present. The kidney may
be infiltrated or softened in the middle of the abscess. Occa-

sionally, the perinephral tissue is indurated by a more chronic

process.

Symptoms.—These are to a certain extent those which accom-

pany other inflammatory processes. The onset may be insidious,

when there is nothing but some dull aching pain ; in other

cases it will be marked by rigor, with elevation of temperature,

Avhich continues uniformly high, or is intermittent in character.

The pain is deep-seated, in the loin or side of the abdomen, and
radiates to the hypogastrium, groin, or genitals. Tlie pain in the

loin is increased by pressure, and on examination a certain

amoimt of fulness or resistance may be felt in that region. This

examination should always be conducted by j)lacing one hand at

the back, below the twelfth rib, the other in front, when very
slight differences from the normal may be detected

;
sometimes,

while the j)atient is lying on his back, the hand may be iMaced
below the last rib and pressed forward, when the condition of the
loin will be gauged.
As the case progresses, a more or less extensive tumour occupies

the space between the last rib and the crest of the ilium, uni-

foranly dull, bulging the flank, causing oedema of the loin, and
perhaps fluctuating. The leg of the same side is often flexed
at the hip-joint, and attempted extension causes pain ; attention
has also been called (by Gibney) to the peculiar way in which
patients stand who have perinephritis, and this even when the
inflammation has not reached the stage of abscess. The body is

bent over to the affected side, the hip is a little flexed, and the
hand rests on the same thigh. A certain resemblance to hip-
joint disease is thus often assumed.
The urine is not necessarily affected ; if the inflammation has

resulted from ulceration of the kidney, pelvis, or ureter, pus from
the perinephric abscess may pass into the urine (jnjuvia). In other
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cases albuminuria may occur from pressure of the abscess on the
renal vein.

AVhcn pus forms, it is generally situated at first between the
kidney and the luml)ar muscles, and may make its way in vai'ious
directions, unless evacuated by surgical means. If externally,
it usually presents between the edges of tlie latissimus dorsi
and the external obli(iue ; or it may pass downwards and point
under Poupart's ligament. In other cases it opens into the colon,
ileum, or stomach ; into the ureter, bladder, or vagina ; or into the
peritoneum, causing peritonitis, (h it perforates the diaphragm
and sets up pneumonia, pleurisy, and empyema. Indeed, without
perforation, it may cau.se pleuritic effusions, or merely compress
the base of the lung by raising the diapliragm.
Diagnosis.—The conditions that are most likely to be mis-

taken for perinephritis or perinephric abscess are lumbago,
spinal caries, cancer and tumours of the kidney, hydronephro.sis
and pyonephrosis, perityphlitis, foecal accumulations, splenic and
hepatic tumours. The careful localization of the lesion Avill

distinguish it from spinal caries, hepatic and splenic tumours,
and perityphlitis. F;iecal accumulations, cancer of the kidney,
hydronephrosis, are not accompanied by fever ; nor is lumbago,
and this is often a bilateral trouble. The lateral inclination of

the body in standing is a useful guide, but hardly serves in dis-

tinguishing it from hip-joint disease and psoas abscess.

Treatment.—This is mainly surgical. Local applications and
opiates will relieve pain. If pus has formed it should be let out

as soon as possible.

PYELITIS.

.etiology.— Inflammation of the pelvis of the kidney, or

pyelitis, arises from several causes, of wliich the following

have been recognized :—(l) The action of turpentine and can-

tharides when given internally. (2) Febrile disorders, such as

enteric and typhus fever, the exanthemata, pyajmia, as well as

scm-vy, diphtheria, and cholera. (3) It occurs, to a slight extent,

in Bright's disease and diabetes; in the latter, probably as a

result of the irritation of the saccharine urine. (4) Many cases

are due to a definite local cause, such as the irritation of foreign

bodies in the pelvis and infundibula of the kitlney, especially

calculi and gravel, but also hydatids, blood clots, cancer, and

tubercle, (o) Obstruction to the passage of urine may also lead

to it by decomposition of the retained urine. (6) Inflammation

may spread along the ureter to tlie pelvis, in cases of cystitis

and other forms of inflammation in the urinary passages. It is

somewhat doubtful how far cold may directly produce pyelitis.

The causes under the fourth, fifth, and sixth heads are much the

most frequent, and it will be seen that these include the usual

causes of suppurating kidney, already described. Indeed, as
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already stated, pyelitis is constantly associated with that con-

dition (pvelo-nepln-itis) or with cystitis (pyelo-cystitis).

Morbid Anatomy.—An acute or chronic form may be distin-

•riiished. In acute pifditis, the raucous membrane is swollen, its

vessels injected, and the surface covered with muco-pus ;
there

are often small spots of hajniorrhage, and sometimes the inflam-

mation takes on a diphtheritic form, patches of membrane
adhering to the surface here and there. In calculous pyelitis,

there may be ulceration of the surface from the presence of the

stone: and such ulceration may, as already indicated, lead to

perforation and perinephritis. Chronic injelitis, in which the

membrane ha.s a white or a.sh-gray colour, is often the result of

long-continued obstruction ; and accordingly there is at the same
time dilatation of the pelvis, infundibula, and calices, with

flattening of the ijyramids, and more or less atrophy of the renal

structure. As a result of the pyelitis, pus and urine may accu-

mulate to such an extent as to form a j^erceptible tumour,

(pyonephrosis) ; and the fluid so retained may from time to time,

through a change in the obstructing conditions {e.g., shifting of

a calculus), be discharged into the bladder, so that the renal

tumour subsides, and the urine suddenly contains a quantity of

pus. Sometimes a pyonephrosis will open lilce perinephric

abscess, in various directions, such as into the loin, the iliac

fossa, the bowel, the peritoneum, or the chest. In the renal

pelvis there may be, besides pus and urine, blood, calculi, or

other foi-eign bodies which haA^e set up the mischief; and the

urinary salts may be dejiosited, namely, urates in acid urine, and
phosphates, if the urine is alkaline or ammoniacal, as it often is.

The kidney is the subject of consecutive nephritis, either suppura-
tive or interstitial, with more or less dilatation and atrophy. In
some old cases the organ is so atrophied, as to consist of little

else than its capsule, and septa forming cavities which contain
putty-like masses, the result of the inspissation of j)us and the
deposit of amorphous i)hosphates.

Symptoms.—In most cases, the symptoms of pyelitis are com-
bined with those of the lesions which have caused it. There is

fretjuently some dull, aching pain in the loins, increased on
pressure. The results of the inflammation generally show them-
selves in the urine. In early stages, these are some mucus, a
few pus cells, epithelial cells from the pelvis and infundibula,
and perhaps blood. The cells of the pelvic and infundibular
epithelium are mostly conical, pyriform, tailed, or fusiform in
.shape. The urine is acid, and contains a mere ti-ace of albumen.

In later stages, the urine contains pus in notable quantities.
Pyuria.—When such urine is passed it is turbid, and as it

settles the pus forms a very pale yellow creamy deposit at the
bottom of the glass, and mixes with the urine only just at the
line of junction. The nature of this deposit can be detemiined
by chemical tests, and by the microscope.
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The usual chemical test is this :—The supernatant Hcjuid is
poured off, and some Uciuor potassa) or \u[\\w ammonia; is a<ided
to the deposit; it ((uickly loses its colour, becomes translucent,
and chanf^es into a viscid, ropy licpiid, which falls from vessel to
vessel in a more or less coherent mass.

If the urine should decompose and become alkaline within the
l)ody, the pus will undergo the same ropy change, and the ui-ine
will be mixed with this viscid, glairy fluid, instead of with
creamy pus. This happens sometimes in pyelitis and pyone-
phrosis, if the urine retained in the dilated pelvis at length
undergoes decomposition; and it happens frequently from the
same cause in cystitis.

Under the miovscope the creamy deposit shows numerous pus-
corpuscles—that is, more or less granular leucocytes, which, on
the addition of dilute acetic acid, become clear, or display two,
three, or four nuclei. In this stage, the epitheUal cells of the
pelvis are probably no longer jiroduced.
The urine contains a very small quantity of albumen, derived

from the liquor puris. It is often important to know whether
the albumen present in such urine is solely due to pus, or is in

part derived from diseased renal tissue. No satisfactory data
have as yet been given for exactly determining this point ; it is

only certain that a large quantity of albumen must be due to
something besides the pus.

It has been already stated that the purulent urine may be
retained by an obstruction of the ureter : during such retention,

the urine in the bladder will be quite normal ; and it will again
become purulent when the obstruction is partially or wholly
removed. In such cases a tumour forms in the flank, consisting

of the pelvis and kichiey distended with urine and pus, so long as

obstruction exists. It is more or less rounded, or oval, in some
cases lobulated ; lies between the costal margin and the crest of

the ilium ; is dull behind, and generally has the colon in front or

to its inner side. There may be a line of resonance between its

dulness and that of the liver and spleen, but the areas of dulness

are often continuous. The tumour is usually painful and tender.

It disappears for a time, if the obstruction gives way.
There is generally some febrile reaction in pyonephrosis, and

rigors sometimes occur. Micturition is frequent in most of the

severe forms of pyelitis.

Diagnosis.—Pyelitis in its early stage must be distinguished

by the local signs, and the presence of the characteristic epithe-

lium in the urine. When pus is contained in acid urine, it

is more likely to come from the pelvis of the kidney than from

an inflamed bladder. Pyonephrosis may be confounded with the

numerous swellings which occur in the right flank, and which

have been alluded to under Perinephric Abscess. Abscess and

hydronephrosis are those which are most likely to give difficulty.

In the former there is more pain than in pyonephrosis, more
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severe fever, fluctuation is more superficial, and the preceding

hardness is less defined. The skin may be cedematous, and the

urine is often free from pus.

The Prognosis depends very much upon the primary cause.

PyeUtis following fevers or a mild cystitis, is likely to recover.

Pyonephrosis is a serious lesion ; it may be fatal by perforation

into the chest or abdomen
;
by exhaustion from continued dis-

charge, or by the induction of lardaceous disease. Karely the

pus inspissates, and a cure results with the loss of one kidney.

Treatment.—The primary condition must be studied, and re-

moved as far as possible. If it is a calculus, an attempt should

be made to cure this by the solvent method, or, under certain

circumstances, nephrolithotomy may be advisable. ^Miere the

pyelitis is more or less distinct from its cause, and open to

separate treatment, this consists, in acute cases, of rest
;
dry-

cupping of the loins if there is hematuria or much pain ; the

free drinking of warm bland liquids, by which the urine may
be diluted ; and the administration of salines (potassium citrate

or acetate), with small doses of opium if there is much pain.

Wlien the case is more chi'onic and there is a free discharge of

pus, astringents are commonly employed—namely, the mineral

acids, alum, perchloride of iron, tannin, and acetate of lead, and,

in very chronic cases, the balsams and allied drugs, oil of turpen-

tine, oil of sandalwood, copaiba, benzoic acid, and cantharides. A
general tonic regimen may at the same time be desirable, a nutri-

tious diet, fresh air or the seaside, quinine and cod-liver oil.

If the distended pelvis forms a tumour (pyonephrosis), as a rule

the operation of nephrotomy should be performed, and the cyst

opened, especially if there be constant pain, severe fever, and
interference Avith the action of the storaacli and intestine ; or if

the tumour is increasing in size, inflaming the surrounding
tissues, or threatening to rupture. Under opposite oonditions,

and if the cyst empties itself into the bladder from time to time,
palliative measures may be tried, and Mr. Morris recommends
rest in bed or on a couch, frequent hot baths, anodyne and emollient
applications, gentle compression by belladonna plasters, and the
avoidance of constipation and faecal accumulation.
The details of nephrotomy and tlie necessity for nephrectomy

are questions for discussion in surgical works.

HYDRONEPHROSIS.
By this term is meant the distension of the pelvis of the kidney
by retained secretion ; and the retention is, as a rule, the result
of an obstruction in one or other part of the urinary passage,
whether the ureter, the bladder, or the urethra.
Causes.—Hydronephrosis may be congenital—that is, ui actual

existence at the time of birth, when it may be so large as to

ft
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constitute a serious obstacle to delivery ; or it may develope after
birth, altliouf>:li it is due to congenital causes ; or it may be entirely
the result oi' disease occurring in later life. Among the amgenital
causes are various almormalities of the ureter, such a.s twists
upon its axis, folds, reduplications, and valvular arrangements
of the mucous membrane, contractions, or conversion into a
fibrous cord. Sometimes the ureter joins the kidney at an acute
angle, or the opening into the bladder is thick and rigid, or a
brancli of tlie renal artery lies across its course. Another cause
is an imperforate uretlii-a. Congenital hydronepln-osis is often
associated with other congenital defects and malformations, such
as club-foot, liare-lip, or malformations of the external genitals

;

and those affected with it are freciuently still-born, or live only
a short time.
The causes in later life are all those kinds of ob.struction which

have already been referred to : namely, in the ureter, impacted
calculus, cicatricial stricture, cancer of the abdominal and jjelvic

organs, ovarian tumours, and peritoneal bands; in the bladder,
villous growths, and cystitis with hypertrophy of the walls ; and
in the urethra, stricture and enlarged prostate.
Hydronephrosis occurs at all ages, and is more frequent in

females than males.
Anatoiny.—Any long-continued obstruction leads to distension

of the parts behind it. If it is in the upi^er part of the ureter,
the pelvis dilates, subsequently the pyramids of the kidney
become flattened, and the kidney imdergoes those changes of

clu'onic interstitial (consecutive) nephritis which have been
already described (p. 706). If the obstruction is lower down

—

for instance, at tire vesical orifice of the ureter—the ureter itself

is involved in the distension. Such moderate degi-ees of hydro-
nephrosis witli consecutive induration of the kidney, are com-
mon as the result of cancer of the uterus, vagina, and bladder
in females. They, however, rarely lead to tumours that can be
detected clinically, in many cases, no doubt, because death is

brought about by the obstructiv^esion too early for the extreme
development of the hydronephrosis. But where the cause is con-

genital, or is less directly fatal in itself, such as calculus and
strictures of the m-eter, time is allow^ed for the full development
of the pressm'e effects of the retained urine upon the renal

structures. The pelvis becomes distended, and the kidney more
and more flattened out ; and finally a large cyst is formed,

capable of containing forty or fifty oimces, or even several pints

of liquid, and consisting of a thin membranous sac, which may
present here and there portions of the kichiey substance, but in

some cases is quite destitute of any trace of it. Inside the sac

there are sometimes septa dividing it into separate cavities. If

the obstruction is low down in the ureter this tube is enormously

distended, to the size, perhaps, of the small intestine or colon,

or it may be entirely merged in the distended pelvis and kidney.
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The fluid of a hydronephrosis varies with the amount of

kidney-substance still reiiuiining : generally it is eiiuivalent to a

very dilute urine ; it is pale yellow in colour, contains a small

proportion of urea, lu'ic acid and salts, occasionally a trace of

albumen, or a little pus. Urea and uric acid are absent in some

cases, and the fluid consists mainly of water with a trace

of sodium chloride. Pus in any quantity is not present unless

there has been previous inflammation of the pelvis, and the con-

dition is then practically a pyone]ihrosis.

Hydronephrosis may affect one or both kidneys, according to

the situation of the lesion or lesions causing it. In congenital

cases it is frequently double: for instance, imperforate urethra

must involve both kidneys etiually ; and the milder forms caused

by cancer of the jielvic organs in women are often double. On
the other hand, a calculus can only produce a single hydro-

nephrosis, though it is possible that this cause might he in

operation on both sides at the same time.

Symptoms.—A moderate degree of distension on one side,

when the other kidney is healthy, may cause no symptoms
whatever. If it is considerable, then a swelling is formed
which beconies the prominent feature of the case, and has
the usual characteristics of a renal tumour. It occupies one or

other flank, extending from the costal margin to the crest of the
ilium, and reaching, according to its size, towards the middle line,

or even beyond it. A cyst holding forty or fifty ounces may cause
scarcely any prominence of the abdomen, but its presence will be
detected by resistance to deep pressure, and by the difficulty of

bringing together the two hands, placed one in front, the other
under the last rib. With larger cysts, an unsymmetrical en-
largement of the abdomen is produced, and the loin and flank
are bulged ; or in extreme cases there is uniform distension
similar to that of ascites or ovarian tumom*. Sometimes the
cyst is limited to the upper part of the abdomen, and may
resemble enlargement of the liver by hydatid. The tumour is

smooth or lobulated, in some cases tense, in others (juite flaccid
;

and fluctuation can be sometimes obtained. It is dull on per-
cussion, the dulness reaching back to the loin, and forwards
perhaps nearly to the umbilicus ; the colon lies iri front of it, and
may cause a resonant note.

An important feature of the tumour of hydronei)hrosis is its

liability to suddenly diminish in size, oi- even disappear from the
escape of its contents into the bladder. Immediately afterwards,
the patient has an abimdant discharge of urine ; and the cyst
again slowly fills. Slighter variations in size or tenseness may
occur, without any corresponding change in the urine being
noticed. Local symptoms may be caused by the tenseness of the
cyst, or its pressure on surrounding parts ; such as pain, vomiting,
dyspnoea, or interference witli the heart's action. But these may
be entirely absent. The m-ine in hydronejihrosis is not much
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altered. Its (luantity may be natural, since the healthy kidney
conipensatos lor tlic deticiency of its fellow. It may contain a
trace of allniiiieii, or a little pus ; the urea and salts are in average
(juantity.

In cases of double hydronephrosis there is a tendency to
uriemia from the hindrance to the free secretion of urea; the
earlier indications of obstruction when there is no tumour, are
pains in the back or abdomen, partial suppression of ui-ine from
time to time, and increased micturition.

Diagnosis.—Tlie tumour of hydronephrosis has to be distin-
guished from perinephric abscess, from pyonephrosis, hydatid
of the Uver or spleen, and, in extreme cases, from ascites and
ovarian tumour. The history, e.ff., of calculus, may l)e the same
in hydronephrosis, pyonej^hrods, and perinephric abscess; the first

is generally of longer duration, without severe, or even any con-
stitutional symptoms, whereas the other two conditions are likely

to show evidence of suppuration. Perinephric abscess also gives
the local signs of acute intiammation. In the alisence of consti-

tutional signs, pyoneplii-osis may be with difficulty diagnosed
from hydronephrosis, and it may actually develop from it. Hy-
datid of the liver or spleen tends forwards, or upwards, bulging
the lower ribs, while hydronephrosis occupies the loin first ; but
I have seen a hydi'onephrosis due to calculus occupy the right

upper qi;arter of the abdomen, just like hydatid of the liver.

The disappearance of the tumour, coincident with an increased

flow of urine, is in all cases the strongest evidence of hydro-
nephrosis. Ovarian tumour should be recognized by the history

of the enlargement, the position of the uterus, and the absence
of the colon from the front of the cyst. In the rare case of a

resemblance to ascites, the fluid withdrawn by paracentesis

would contain urea and uric acid ; and in other cases the aspi-

rator and trocar may be used for diagnostic purposes.

Prognosis.—A single hydi'onephrosis may cause little or no
trouble for many years ; the kidney may gi'adually undergo
atrophy without the distension being such as to cause any serious

trouble. The risk in such a case is tliat the other kidney may be

at some time involved {e.g., by calculous obstruction), and then

death may be brought about by ura3mia. If the cyst reaches

a gi-eat size, or becomes very tense, it may rupture into the

peritoneum, or it may press on adjacent parts—the stomach

and diaphragm—and cause death by interference with nutrition,

respiration, or circulation
;
occasionally a ciu'e results from the

spontaneous discharge of the contents of the cyst, which ne-\-er

again collect. In the case to which I have alluded, the fifth or

sixth subsidence in the course of two years was accompanied by

the discharge of a calculus, which became impacted in the

urethra, and Avas removed by incision.

In double hydroneplu-osis, death results from the primary cause

{c.y., cancer), or from urtemic symptoms.
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Treatment.— Since recovery from hydronephrutic tumour

sometimes takes place liy the pressure of the luiuid overcommg

the obstruction, an attempt sliould be made to get the same

result by friction and manipulation of the cyst. But sometimes

it is too painful, or too tense, to make such a course desirable.

It may then be aspirated. Mr. Morris recommends that this

should be done, on the left side, just at the anterior end of the

eleventh intercostal space ; on the right side, half way between

the last rib and the crest of the ilium, between two inches and

two inches and a half behind the anterior superior spine of the

ilium. The fluid will probably accumulate again, and then the

next step should be incision and drainage of the cyst. At this

operation a way may possibly be found into the bladder, and the

aperture dilated, or an obstructing stone may be sought for and

removed. Sometimes this results m complete cure, the secretion

cea.sing and the Avound closing ; in others a tistula remains, which

is often (juite manageable. If the discharge is a serious trouble,

or if it becomes purulent and threatens to exhaust the patient,

excision of the kidney may have to be discussed.

LARDACEOUS DISEASE OF THE KIDNEY.

{Amyloid Kidney.)

This has been generally classed as one of the forms of Bright's

disease, though it is not, primarily at least, a form of nephritis.

The natm*e and a?tiology of lardaceous disease have been
already described (p. 610) ;

phthisis, sypliilis, continued sup-

puration, occasionally cancer and other cachectic conditions, pro-

duce the disease in the kidney as they do in other organs. But
a slight amount of lardaceous change is found sometimes in cases

of chronic nephritis, without any of the above causes being pre-
sent ; and it would seem as if nephritis itself might be a local

cause of the degeneration.
Anatomy.—In the kidney the lardaceous change affects the

vessels first. The glomerular tuft is often iirst altered, then
successively the vasa afferentia, the vasa recta, the vasa efferentia,

and the intertubular vessels. In some cases, however, the change
can be found in the vasa recta before it is seen in the glomeruli.
After the vessels, the basement membrane of the tubules is con-
verted into the lardaceous material, but it is doubtful if the
degeneration involves the epithelial cells of the tubules.

In the early stages of lardaceous change the kidneys present
no difference to the naked eye, unless, perhaps, an undue
distinctness of the glomeruli ; but the application of iodine will
In'ing out the vessels and Malpighian tufts by the dark brown
or black colour (to the naked eye) which it gives them. Some-
times this is limitetl to the vasa recta of the pyramids. If the
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change is very slight, it may be only ob«erved hi tlmi sections,
stained and placed under the microscope. In advanced stages,
the kidneys arc miu-h enlarged— it may be to twice tlieir normal
bulk. Tliey have a whitish-yellow colour, with some venules
prominent on the surface

; the caj)sule is slightly adherent. On
section, the cortex is much widened, tmd has a pale yelloAv coUmi',
more or less mottled with patches of white, wliile the ])yi'amids

are red or reddish-brown, forming thus a remarkal)le contrast
to the cortex. The application of tincture of iodine produces a
deep staining of the Malpighian tufts and their afferent arteries,

and of the closely packed vasa recta in the pyramids, so that the
vessels look as if injected. On microscopic examination, it is

seen that there is, in addition, much evidence of inflammatory
change, to which tlie enlargement of the kidney is to be in great
pai't referi-ed. The tubal epithelium is swollen, granular, and
fatty, the Malpighian capsules are thickened, and there are
leucocytes extravasated into the intertubular tissue.

Sometimes the kidneys are almost normal in size, or even a
little less, and somewhat rough or gi-anular upon the surface.

Symptoms.—The symptoms of lardaceous degeneration com-
monly api^ear in patients already obviously suffering from phthi-

sis, from tertiary syphilis with periosteal nodes, gummata, or

necrosis, from caries, suppurating sinuses, discharging empyema,
&c. Moreover, evidence of its involving the liver and spleen is

sometimes, but not always, present when the kidneys are first

called in (juestion.

The first symptom is certainly sometimes the occurrence of

albumen in mine otherwise normal—of average tjuantity, and

good, even high, colom-. With this there may be no other

indication of renal disorder, only the evidence of the cause, and

perhaps the changes in the li^'er and spleen. In other cases the

urine is markedly affected ; it is abundant, amounting to seventy,

eighty, or ninety ounces daily, pale in colour, of low specific

gravity, KX)8 to 1014, depositing little or nothing, and containing

a varying, often small, amount of albumen. Paraglobulin is

sometimes present in abundance, though this is not peculiar to

lardaceous disease. In the deposit may be at most a few hyaline

or granular casts, and, rarely, some that give the lardaceous

reaction.

This polyuria is generally considered the characteristic of

lardaceous disease (Dickinson, Gramger Stewart). It sometimes

seems to be the first symptom, and the urine may become very

abundant even before the appearance of albumen.

A third variety of urine is seen in the last stage, when the

lardaceous change is obviously complicated with nephritis ;
and

the urine is scanty, highly albuminous, witli mimerous graimlai-

and fatty casts. With regard to the cause of the alteration in

the urine, it may be liere enough to say that the degeneration of

the walls of the vessels seems at once to account for the passage
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of water cand albumen, as long as there is no great extent of

tubal nephi-itis.
. ^, ^ .

Next to the urinary changes, dropsy is the most irequent

symptom. It has all the appearance of a renal dropsy, with

possibly ascites and hydrothorax. Of its complications, peri-

carditis and peritonitis occur not unfreciuently, and may bo

fatal ; but the other results of Bright's disease—namely, cardiac

hypertrophy, high arterial tension, retinitis, hsemorrhages, and

uraiinia, are quite rare, though it appears that they may occur

;

and, as l)r. Fagge points out, if extensive nephritis ensues in

certain cases, it Avould be right to expect that such complications

should then arise. Diarrhoea may occur from coexisting larda-

ceous disease of the intestine.

Death takes place from increasing dropsy, exhaustmg diar-

rhoea, serous inliammations, or from the effects of the original

disease.

Diagnosis.—If there is a sufficient cause, such as phthisis,

syphilis, or suppurating lesion, and evidence of lardaceous change

in the liver and the spleen, which are generally enlarged, smooth,

and haril (though they may be considerably diseased without
increase of size), then the presence of albumen in the m-ine

speaks strongly for lardaceous degeneration of the kidneys.

All the more is this the case if the urine does not present the

features of ordinary nephritis—that is, if it is of normal quantity

and colour, or if, being abundant, it has a larger quantity of

albumen than is common in granular kidney.

If the condition of the urine is compatible with an acute or

subacute tubal nei)hritis, lardaceous disease can only be inferred

from the presence of an exciting cause and the evidence of the
change elsewhere.

Prognosis.—This is decidedly unfavourable, especially if tlie

stage of dropsy is reached. But in earlier stages, and in cases
where the causative condition can be more or less controlled—for

instance, tertiary syphilis by iodide of xjotassium, diseased joints

and necrosis by suitable operations—the condition may last for
some time without causing grave symptoms, and even it seems
possible from recorded cases that practical cure may result.

Treatment.—This consists in removing the cause so far as
it can be done. Beyond this, the administration of iodide of
potassium, of cod-liver oil, and of mild iDreparations of iron, such
as the syi'up of the iodide, seems to be attended with some
benefit. Complications must be treated in the same way as in
the different forms of Bright's disease.

CYSTS IN THE KIDNEY.
The following forms of cystic disease of the kidney occur:— (1) Small cysts in granulai- kidneys already described

j

46
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(2) Extensive cystic change commonly known as "cystic disease ;"

(3) Simple cysts; (4) Dermoid cysts, which are exceedingly rare,
and have the same characters as elsewhere; and (')) Hydatid
cysts, which will be dealt with under Parasites in the Kidney.

Cystic Disease.

{Conglomerate Transformation of the Kidney.)

TMs occurs in adults and in the foetus, and leads in both cases to
an enormous enlargement of the kidneys. In adults, the organs
weigh frouT one to five or six pounds, and may be detected during
life as tumours occupying the lumbar region. They are more
common in males than in females, and the patients are mostly
of iniddle age or older.

The Sym.ptoms are often very obscure, but bear a general
resemblance to those of chronic interstitial nephritis. The urine
is generally abundant, of low specific gravity, pale in colour, and
contains a little albumen and granular casts. Sometimes there
is hajraaturia. Hypertrophy of the heart and high arterial

tension have been observed. There may be lumbar pain, but
dropsy is generally absent. In a patient under my care, there

was daily intermitting pyrexia for several weeks preceding death.

The termination is often by urtemic coma or convulsions; or

there is cerebral hjemorrhage, suppression of urine, or lung com-
plication, sucli as bronchitis, oedema, or pnemnonia.
Morbid Anatomy.— On section, the kidneys are seen to

consist almost wholly of cysts of various sizes, containing a iiuid

Avhich is clear, or turbid, yellow, pink, red, or purple, sometimes
viscid, colloid, or purulent. Always albumen, and sometimes
blood-discs, leucocytes, and cholesterin are found in the fluid, but

urea and uric acid are generally absent. The cysts are sur-

rounded by fibrous tissue, in which only remnants of renal

tissue can be found; they are lined with epithelium. The pelvis,

ureter, and bladder are healthy, or the pelvis may be dilated.

The cysts undoubtedly arise from renal tubules which have been

dilated as a result of obstruction ; and are generally regarded as

an extreme development of the cyst-formation which occurs in

granular kidney. The origin of the cysts, the age of the patients,

the characters of the urine, the high arterial tension, and hyper-

trophv of the heart are in favour of this view.

For Diagnosis one must rely upon the presence of enlarged

kidneys (for the change is generally double), associated with the

characteristic urine, and cardio-vascular changes ; but the disease

is quite rare.

Treatment must resemble that of chronic Bright s disease.

In Congenital Ci/stic Disease the kidneys are greatly enlai-ged by

cysts of the same kind as in the adult cases. They may occupy

the greater part of the abdomen, pressing upon the diaphragm.
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and death may happen in utero, or during birth. Tlie change is

often associated with other congenital malformations, botli of the

urinary organs and other parts. VirchoAV supposed that tlie cysts

arose by obstruction of tlie renal tubules in utero, by uric acid

infarcts. Mr. Shattock has recently put forward the view that

they are due to a fault in the development of the kidneys ; that

the blastema from which the kidneys arise is not properly dif-

ferentiated from that of the Wolffian bodies ; that the bodies,

as it were, are mixed up with the kidneys, and give rise to the

cysts.

Simple Cysts.

Cysts of considerable size are sometimes found. They may be
three or four inches in diameter, and excejitionally very much
lai'ger. They arise from the cortex, and jjroject on the surface.

Their contents are a clear limpid or gelatinous fluid, containing

a little albumen and some salts, but no urea or uric acid. The
remainder of the kidney may be quite healthy. Such cysts may
be unrecognized durmg life ; if very large, they form tumours
which may requii-e to be tapped and treated surgically on the
same principles as a hydronephrosis.

NEW GROWTHS IN THE KIDNEY.

The following tumours are met with in the kidney :—Adenoma,
fibroma forming small round nodules in the pyramids, leuchsemic
deposit, masses of lympliadenoma in Hodgkin's disease, cavernous
angeioma, sarcoma, and carcinoma. Of these the most common
are sarcoma and carcinoma, and it is only these, as a rule, that
are large enough to become of clinical importance.

Saeooma.

This is generally primary, and frequently occurs in quite young
children or infants. The orgim is enlarged to an immense size,

often filling half the abdomen. It presents the usual characters
of a renal tumour, filhng out the loin, but increasing doAvnwards
and inwards towards the umbilicus, having the colon in front
of it, and rounded or oval with no sharp edge or notches. The
consistence varies, sometimes being hard, at others so soft as to
invite exploration for fluid. The tumour grows rapidly, and kills

finally l)y exhaustion and emaciation. Attempts at cui'e by
extirj)ation have been made, Imt death is likely to result from
shock or liaemoiThage.

Cakcinoma.

This is primary or secondary. Secondary cancer occui'S occa-
sionally in the course of cancerous disease of other organs, such
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as the foraalo f^euitals, the rectum, other al)dominaI viscera, or
the female breast. The nodules are small, and their in-esence is

not generally productive of special symptoms. As a rule, both
kitlneys are involved. Frimnnj car(!inoma (jccurs mostly in
persons of middle or advanced age, ajid is more frecjuent in men
than in women. It is less common than secondary carcinoma.
The cause of primary cancer of the kidney is not, as a rule, to be
ascertained. Sometimes it appears to have followed a blow, or
it is found associated with calculi ; and it may be assumed, as in
the analogous case of hepatic cancer and biliary calculi, that
the calculi have acted as a constant sour(!e of irritation. It
mostly affects one side only. It causes considerable enlargement
of the kidney, but rarely to the same size, proportionately to the
body, as does sarcoma in children. The consistence of the mass
varies with the nature of the carcinoma, whether medullary,
scirrhous, or colloid. Haemorrhage and softening often take
place, as in cancers elsewhere.
Symptoma.—These are tumour, haematuria, and pain. The

characters of the tumour have already been in part indicated : it

may be irregular or nodulated ; its mobility may be limited by ad-
hesions

;
manipulation will elicit tenderness, liarely the tumour

pulsates, and a bruit may be heard in it. Hsematurin is not
constant, but occurs in at least half the cases. It is intermittent,

variable in araoimt, but generally moderate. Albumen does not
occur without blood, unless there is independent Bright's disease.

Cancer-cells are sometimes recognized, but they may be lost

among blood-corpuscles, or epithelium from the bladder or pelvis

may be mistaken for them ; and on the whole they cannot be relied

upon for a diagnosis. Apart from blood and cancer-elements, the

urine may be perfectly normal in quantity, density, and colour.

Pain is variable, and often severe. It is situate in the loin and
hypochondrium, or shoots down the groin to the thigh ; it is

not associated with retraction of the testicle. If blood coagu-
lates in the pelvis of the kidney, the passage of the clots liy

the ureter may be accompanied by the pain of renal colic (yee

Calculus).

The remaining symptoms of cancer of the kidney are anorexia,

nausea, vomiting, irregularity of the bowels, either constipation

or diarrhoea, and progressive emaciation and anaemia, as in other

malignant affections. The duration varies with the kind of

cancer—it may be from six months to two years or even more.

Death takes place commonly from exhaustion : but the growth
may spread to the spine, and cause paraplegia; to the peritoneum

and viscera, and cause local symptoms ; it may rupture into the

peritoneum ; or there may be profuse bleeding into the tumour

itself. Finally, secondary deposits in the brain may assist the

ratal end.

Diagnosis.—Cancer of the kidney may be recognized by the

co-existence of pain, hteraaturia, and tumour in the renal region

;
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but, in the absence of hseraatuvia, the nature of the tumour has to

be very carefully mvestigated. It has to be distinguished, firstly,

from enlargements of other organs; secondly, from other diseases

of the kidney. From enlargement of the liver it is distinguished on

the right side by the presence of a baud of resonance between its

upper margin and the ribs ; if it is adherent to the liver, the edge

of that organ may still often be felt on the anterior surface of the

tumour. The presence of bowel (colon) in front of the tumour is

also characteristic of its renal origin. The same liolds good for

the loft kidney as compared Avith the spleen ; and the latter

is recognized by its sharp notched edge, its smooth surface, and

its generally imiform enlargement in a downward and inward
direction. An ovarian tumour grows up from below, whereas a

renal tumour begins above and grows downward. Mesenteric

I/lands lie nearer the middle line than the kidney, and form
Vei-y nodular masses ; isolated enlarged glands may give a clue

to the nature of the larger mass. If cancel- of the colon simulate

renal cancer, intestinal symptoms are mostly present. Accumu-
lated fmces on the left side would show more variability in size

and consistence, and the diagnosis can be cleared up liy tlie use
of an enema. Perinephric abscess gives infiltration of the skin,

local pain and tenderness, and febrile reaction.

The diseases of the kidney which may resemble cancer are pyo-
nephrosis, hydronephrosis, hydatid, cystic degeneration, and tuber-

cular disease. From the first thi-ee it should be distinguished by
its solid feel ; but a cancer may exceptionally be very soft, or a
renal cyst may be small and tense, so as to give no certain sense
of fluctuation. A tense uniform globular surface would be in

favour of one of these cysts, l^y the time that tubercular disease

causes enlargement enough to resemble cancer, it is practically

a pyonephrosis. Ct/stic disease commonly involves both kidneys,
and has not the other local signs of cancer ; the pale abundant
urine, with a trace of albumen, should distinguish it. In cases of
doubt as between cancer and cystic enlargement, the aspirating
needle may be safely used.
Treatment.—Cancer of the kidney is rarely recognized with

certainty early enough for its removal by operation. The treat-
ment must be mainly palliative ; the objects being to relieve
pain by opium and local apj)lications, to keep up the .strength by
nutritious easily digestible diet, and the moderate use of wine
or small quantities of brandy.

TUBERCLE OF THE KIDNEY.

TuiiEBcuLAn disease of the kidney occurs in two forms:

—

(1) Pi-imary disease, hitherto known as strumous pyelitis or
pyelonephritis, and scrofulous pyelitis. (2) Secondary or dissemi-
nated gray tubercle.
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Primary Tubercle of the Kidney.

etiology.—This is ob.scui-c beyond the fact ot its association
witli other tubercular lesions, and its prolmble dependence upon
the same causes (heredity, cold, deficient hygienic; surroundings,
&c.); hut its localization in the kidneys is not readily exjjlained.
It affects men nuire often than woiuen, and occurs at all ages, but
is least common iii ciuite young children.

Morbid Anatomy.—The first change is the deposit of tu))ercles
in the sul)stance of the kidney, either cortex or pyramids. When
first seen these are generally already yellow and cheesy

;
they

enlarge, rim together, break down into abscess-cavities, and ulti-

mately open into the calices and infundibula. But it is an impor-
tant feature in the history of primary tubercle, that the kidney is

not alone affected; the disease commonly affects at the same time
more or less the urinary passages, and, it may be, every one of the
urrno-genital organs. Tubercles are deposited in the raucous and
submucous tissues of the pelvis of the kidney, which ultimately
break down, leaving ragged ulcers opening into the pelvis, and
discharging pus, blood, tubercular debris, and portions of con-
nective tissue into the current of the urine.

The ureter is similarly diseased; its wall is thickened and rigid

from tubercular deposit, which finally ulcerates. The thickening

may be sufficient to obstruct the canal of the ureter, or the latter

may get blocked by fragments of tuliercular matter, or coagula

of blood or pus, coming down from the pelvis. If such an ob-

struction is at all complete, the urine and chseased products are

retained in the pehis of the kidney, distension takes place, and a
pyonejihrosis is the result. In extreme cases the kidney is almost
entirely destroyed, partly by the spread of the caseating process,

partly by the distension of the pelvis with retained products. It

may be that scarcely any kidney tissue remains. AVhat has not

been destroyed by tubercular ulceration is converted into dense

fibrous tissue, and forms septa, separating the several abscess-

cavities from one another ; and such cavities may ultimately come
to be lined with a smooth membrane. Their contents are a semi-

fluid cheesy material, or a putty-like mass, which contains an

abundance "^of lime-salts. The capsule is thickened, and may be

even like fibro-cartilage.

The bladder is affected very like the ureter, either at the same
time as or even before the kidney. Tubercle is deposited in

the submucous tissue, and eventually the mucous membrane is

covered with cheesy deposit, and nmch ulcerated. Sometimes

the disease spreads into the urethra, and in men the prostate,

vesiculse senninales, and testis may become involved. The genital

organs of women are much more rarely diseased under corre-

sponding circumstances.

The disease may be unilateral, but more often affects both



TUBERCLE OF THE KIDNEY. 727

Icidneys. It stiiictimcs spreads to the second kidney, from the

bladder and the ureter of the same side.

Symptoms.—In most cases the symptoms are those ot pyelitis

and cystitis combined, or pyelocystitis. There is more or less

dull pain in the loms, which may be paroxysmal in character

;

and there is often some tenderness on pressure. Severe colicky

pain occurs if the ureter becomes plugged by tubercular debris.

As a rule, the kichiey is not sufficiently enlarged to be recog-

nized clinically as a tumour. If it is so enlarged, it is by the

distension of the pelvis to form a pyonephrosis.

The condition of the urine is most important. It is generally

acid, with a more or less abundant deposit of pus, in which may
be found pelvic and vesical epithelium, shreds of connective

tissue, and debris of tubercle. AMth proper staming reagents

tubercle-bacilli have been demonstrated, and should be looked

for in all suspicious cases, as affording a certain means of dia-

gnosis. Blood is often present from time to time, but not gene-

rally in large quantity. Albumen occurs in proportion to the

amount of pus. Tube-casts are rare. The amount of urea will

depend on the opposite kidney, which may.hypertrophy enough
to eliminate the normal amount. Sometimes the urine is araiiio-

niacal and ropy, from retention and decomposition in the pelvis

;

sometimes from the coexisting cystitis. With cystitis, also, mic-

turition becomes frequent and often painful.

Fever is generally present at some period of the disorder,

and eventually becomes persistent, with morning remissions

and high evening temperatures. As the disease progresses,

emaciation, loss of appetite, and prostration become marked. In
most cases other organs—such as the lungs and intestmes—are
involved. The opposite kidney also may be affected Avith the

same lesion, or Avith lardaceous disease, and there is a gi'adual

diminution in the excretion of urea, sometimes with scanty,

occasionally with abundant, secretion of urine. Death takes i)lace

from the exhaustion of prolonged suppuration, from jjulmonary
or intestinal lesions, or from uraemia when the second kidney is

seriously involved.

Diagnosis.—Tubercular Iddney is most likely to be confounded
with renal calculus. Hismorrhage is more abundant in the latter,

pus more continuously present in the former. Often the family
history, the previous history of the patient, the coexistence of
obvious pulmonary phthisis, or other tubercular lesion, such as
tubercle in the epididymis, may suggest or confirm the diagnosis.
Sometimes the ureter is so thickened by tubercle as to be felt

through the abdominal organs as a hard rigid cord. Palpation
of the kidney cannot be relied upon. Finally, the discovery of
the tubercle-bacillus in the urine may be regarded as the strong-
est possible proof.

Prognosis.—A favourable termination is in the highest degree
improbable, chiefly because the disease is in most instances widely
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disseminated by tlic time its existence is discovered. The dura^
tion, however, is very variable.
Treatment.—The strength of the patient must be supported

by good nutritious food, and by tonics, such as iron, (|uinine
cod-hver oil, and extract of malt ; and opiates and local appli-
cations should 1)6 used to relieve the pain. Of late years this
rather hopeless line of treatment has been supplemented by the
surgical operations of nephrotomy and nephrectomy. Nephrec-
tomy, or removal of the kidney, is only applicable where the
disease is limited to one organ. It is out of the question if

already the other portions of tlic urinary organs are affected, or
the kidney of the opposite side, or if tubercle has taken firm
hold of other viscera ; or if the patient is much exhausted. A
small abscess in the kidney may be incised (nephrotomy), and
drained, with some hope of ultimate success; and for large col-
lections of pus in connexion with obstructed ureters, nephrotomy
is also valuable by relieving tension and pain, and giving direct
exit to the purulent secretions.

Secondary Tuberculosis of the Kidxey.

This occurs as a part of acute general tuberculosis. The liver,

spleen, and lungs are often at the same time affected. The
tubercle appears in the form of minute gray or yellow deposits,
one to two millimeters in diameter, scattered irregularly, and as
a rule rather scantily, in the cortex and medulla of the kidney.
A few may be seen on the surface, others are revealed by section

;

they are roimd in shape, or slightly elongated in the direction

of the tubules. They present the characteristic minute anatomy
of tubercle. The rest of the kidney is healthy, and, as a rule,

there are no clinical symptoms attending their deposition. Albu-
minuria may occur, and Sir Roberts mentions a case from a
French source, in which an unusuall}^ abundant deiKisit of tid)er-

cular granulations caused violent lumbar pains, with strong con-

traction and exquisite tenderness of the lumbar muscles.

PARASITES IN THE KIDNEY AND URINARY ORGANS.

The parasites invading the urinary organs are the Echinococcns

hominif. (a hydatid), the Bilharzia has^natohia, the Filaria sanguinis

hominis, the Strongylm ffiffas, and the Pentastoma dcnticidatum.

The last tAVo are exceedingly rare, and need not here be de-

scribed.

Hydatid op the Kidney.

The life-history of the Echinococcus hominis and the develop-

ment of hydatid cysts have already been described among the

diseases of the liver. Hydatid cysts are very rare in the kidney

;

they form either in the substance of the gland, or between it and
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its capsule, and they grow to a variable size. They undergo tl:e

same changes as they do in the liver, and lead to corresponding

local difficulties. As the cyst grows it gives rise to a tumour,

which is generally globular and tense, and exerts considerable

pressure on surrounding parts. Not unfrecpiently it ruptures into

the pelvis of the kidjiey, and the daughter-cysts, either whole or

in fragments, escape and are discharged with the urine, if they

arc small enough to pass down the ureter. The cyst may rupture

into the intestine, or it may, after compressing the diaphragm

and the base of the lung, open into the l)ronchi. Sucli rup-

tures may occur spontaneously, or be brought about by a blow or

other injury. In other cases the cyst suppurates, or it becomes

converted into the putty-like remains which have been previously

mentioned (p. 617).

Symptoms—One of the symptoms, and it may be the only

one, is the presence of the tumour caused by the cyst. It is

situate in the loin, with the colon in front of it ; it is generally

more or less globular and tense, and occasionally, Init not ahvays,

gives the so-called hydatid thrill on percussion. The cyst may not

be large enough to be detected, and may rupture in this early

stage. If it bursts into the pelvis of the kidney, the urine will

contain daughter-cysts, or shreds of them, or a milky detritus, in

which the characteristic booklets may be found. The cy.sts, or

any portions of them, may become impacted in the ureter, causing

renal colic ; or in the urethra, after pa.«sing through the bladder.

If rupture takes place into the intestine or bronchi, cysts, or

portions of them, will lie got rid of by these passages, or the

discharge of them may soon cease, and recommence after a longer

or .shorter interval. Pyelitis and cystitis are sometimes the result

of the passage of hydatids ; but if no mixture takes place the

urine is quite noi-mal. Suppuration of the mother-cyst results in

an abscess, which becomes manifest by increasing pain, tender-

ness, the implication of the surrounding tissues, and characteris-

tic fever.

The Prognosis is fairly favourable, since a free discharge of

the cyst and its contents is so often possible, and, as a fact, a good
many recoveries have been recorded. Tlie duration of hydatid
of the kidney is variable, and may be as long as even thirty years.
The Diagnosis depends upon the pre.sence of a renal tumour,

combined with tlie discovery of cysts or booklets in the urine.
This latter is not in itself conclusive, since a hydatid cyst behind
the bladder may rupture into it. In doubtful cases a rectal exa-
mination should be made. A history of renal colic accompanying
the discharge of cysts or fragments would be strongly in favour of
their origin in the kidney. The tumour formed by the hydatid
is mo.st likely to be confounded with hydronephrosis; this may
sometimes be distinguished by the tyincal variations of size, for,

though a hydatid may also empty itself, this will be most likely
accompanied by the appearance of daughter-cysts, &c.,in the urine.
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But the rcsemblanoe may be so c^lose as only to l)e solved by the
use of the explorinj^ needle, when the hydronephrosis will yield
an urinous fluid, the hydatid a clear or opalescent iUiid, with a
minute (juantity oi salts and a trace of albumen, and perhaps,
under the microscope, some scolices and booklets.
Treatment.—The simple withdrawal of the fluid by aspiration

has yielded good results in the case of the kidney, as it has in the
case of the liver. But a more certain method of cure is to cut
do>vn upon the tumour, through the loin if possible, to empty the
cyst by tapping, and then incise it, and stitch the membrane to
the edges of the wound in the parietes. If the contents of the
cyst are being discharged by the bladder, this operation is not
necessary. Impaction of c^'sts in the ureter requires the treat-
ment i5roper to renal coHc : opium, hot baths, and soothing local
apj)lications.

BlLHARZIA H^MATOBIA.

In different parts of Africa (Egj^pt, Natal) the inhabitants are
liable to a peculiar form of hsematuria, which has now been
satisfactorily traced to the invasion by a parasite of the mucous
membrane of the urinary passages. This pai'asite, called Bil-

havzia, from its discoverer Bilharz, is a fluke-like worm, elongated
in sha]3e, the male being about half an inch, and the female three-

quarters of an inch in length. In congress, the female lies in a
groove on one side of the male, called the gynaecophoric canal.

The ova are egg-shaped bodies, ^ij^ inch in length, and inch

in thickness, and present at one end a sharp spine, which is

sometimes quite at the extremity (terminal), sometimes a little

distance from it (lateral). The embryo is a ciliated body, which
can be seen moving within the ova, and, when liberated, glides

rapidly about by the action of its cilia, and with various con-

tractions of its body.
The parasites and the ova have been found in the minute veins

of the bUnlder, ureter, and pelvis of the kidney, and in the portal

vein audits tributaries; and, as a consequence, extensive iniiam-

matory changes occur in the mucous membrane and subiuucous

tissues of the bladder, ureter, pelvis, and intestine. The mucous
membrane of the bladder, especially posteriorly, presents patches

from a quarter to one inch in diameter, which are swollen, vas-

cular, ecchymotic, and covered with tough mucus or yellowish exu-

dation ; or there are warty prommences encrusted with urmary

salts. The ova of the bilharzia are found in gi-eat numbers in

the mucus and exudation on the surface, and in the mucous and

submucous tissues ; and the parasites themselves lie in smooth-

walled spaces, which are, no doubt, altered veins. In the ureter

similar changes occur, and the swelling causes obstruction to the

passage of the m-me, and it may lead eventually to pyelitis and

pyonephrosis. The parasite directly affects the pelvis of the

kidney much less commonly. The ova may do harm iji another
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way, namely, by serving as a nucleus for urinary calculi, which,

indeed, appear to be quite common in Egypt. In the intestine, a

dysenteric condition of the mucous membrane is produced, but it

does not appear that this parasite can be considered as the sole

cause of dysentery in those countries in which it is found. Some
observations have shown that when the parasite invades the

urinai'y organs the ovum is provided with a terminal spine, and
when it attacks the intestine it carries a lateral spine.

There is some doubt as to how the parasite finds an entrance

into the body. It is probable that there is an intermediate stage

between the embryo seen in the human urine and the fuUy
developed worm ; and this half-developed creature may (as in the

case of the sheep-fluke) inhabit the body of some mollusc.

Leuckart suggests that the parasite is introduced into the system
by the affected individual swallowing such molluscs while eating
raw vegetables. Another possibility is that the parasite is taken
into the stomach with chinking-water. Dr. J. Harley suggested
that it might gain entrance to the body during bathing, either

through the skin or through the orifice of the urethra ; and this

view is very strongly supported by Dr. Allen, of Pietermaritzbui'g,
who points out the i^revalence of this endemic hajmaturia amongst
boys who bathe in the streams, and stir up the mud which forms
their bed. He thinks that the parasites lodge in the prepuce,
and in course of time find their way into the orifice of the urethra.

Symptoms.—These are ha;maturia, sometimes pain in the
loins or periniieum, and, in .severe cases, anemia, from loss of
blood. The hsematuria is mo.stly of vesical origin ; the urine is

passed clear, and is followed by about a teaspoonful of blood.
Dr. Allen says the blood is sometimes mixed with the urine

;

sometimes, on the other hand, there is a discharge of blood from
the m-ethra on any considerable movement of the body. In such
cases the urethra must be affected, and he states that he has felt
by means of the catheter the obstruction due to the changes in
the mucous membrane of that canal. The urine may at times
contain no blood, but only whiti.sh flocculent matter, and shreds
and filaments of mucus in Avhich the ova of bilharzia are found
in gi-eat numbers. There is often a trace of albumen.
The symptoms may be of very temporary duration, and boys

seem often to get (^uite well in a short time. In other cases it

leads to a high degree of anajmia, and, if the inflammatory changes
are severe, to all the .symptoms of pyelitis and pyonephrosis, with
secondary septicaemia.

Treatment.—Dr. Ilarley .states that the oils of tm'pentine and
male fern given together in lij-minim doses Avith 5 minims of
chloroform and tragacanth mixture every morning brought away
great numbers of the ova. He also recommends the internal
use of bicarbonate of potash, and the injection into the bladder
every second or third day of five ounces of tepid water containing
twenty or thu-ty grains of iodide of potassium. This proceeding
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seems, however, to have set up cystitis in at least one case;
and I)r Cobbold objected sti-onj^ly to the use of antlielniintics,
diuretics, or iiijc(rtions. He recommended a tonic treatment, the
use of infusion of l»ucliu, a liberal diet, and gentle exercise; Imt
he did not look for a cure until a long time had elapsed. Dr.
Kalfe suggests borax in l.'5-graiii doses, with Chian turpentine
10 grains, and some opium if there is much irritability.
As preventive measui-es, drinking-water should be from a pure

source and should be filtered, and uncooked vegetables, lish, and
molluscs should not be eaten. Dr. Allen, in accordance with his
view of the manner of entry of the parasite, recommends avoid-
ance of bathing, and even suggests circumcision.

FiLABiA Sanguinis Hominis.

This parasite really inhabits the lymphatics and the blood-
vessels, and only liy accident, as it Avere, has any relation with
the urinary organs

; but it is convenient here to give an account
of its life-history, as an explanation of the condition of the urine
loiown as chylnria or chylmis urine. The iilaria is a nematode
worm, Avhich occurs in the tropics, especially in India and China.
Of the parent worms, the female is fihform, from 3 to- 3i
inches long, and to t}^ inch in thickness; the male is mucfi
smaller. They have been seen in dilated lymphatic vessels,

and there the female discharges an innumerable progeny of

embryos, wliich are sufficiently minute to pass through the
lymphatic channels into the thoracic duct, and thence into the
Ijlood-vessels, where they are found during the life of the hcst, in

extraordinary numbers. These embryos, Avhich were discovered
before the parent worm, are also filiform, about inch long and

TJ20(j
^"^^^^ broad

;
they are contained in a soft covering, in which

they elongate and shorten themselves, and which commonly
projects for some little distance beyond the caudal extremity.

This covering is conjectured to be the shell of the ow\m which
has been stretched by the growth of the emliryo. Th6' embryos
are extremely active, twisting and wriggling amongst the blood-

corpuscles as they are seen on the slide of the microscoiie. It is

to them tliat the name Filaria sanguinis hominis was given, while

the name Filaria Bancrqfti, from its discoverer, has been given to

the adult worm of which they are the offspring.

It is a remarkable fact that these embryo filarise can only be

found in the blood-vessels of the skin during the night, from

6 or 7 p.m. to 8 or 9 a.m., whereas during the daytime they are

in very small numbers or entirely absent. It is conjectured that

they must during the day-time occupy the blood of the deeper

vessels ; and it has been shown that this diurnal variation

depends on the habits of the host. Dr. S. Mackenzie, by getting

a sufferer from this disease to sleep by day, and eat and walk

about dm-ing the night, was able to reverse the conditions,
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findiiiff the embryos present by day and absent during the night

hours. In tlie tropics, tlie presence of these embryos m the

cutaneous vessels at night-time is of importance to their tui t^het

development, as it seems that, like so many other entozoa, they

reciuire an " intermetUate host" between the stage of embryo and

that of complete development. Such an intermediate host is the

mos(|uito, which, while sucking the blood of its human \actini,

draws up the iilariaj into its stomach. Where they quickly begin

to develop during the five or six days which are all that 13

reciuircd for the mos([Uito to deposit her ova on the surface of

the water and die. What is the next stage in the development

of the iilaria and how it gets introduced into the human body

are still matters of doubt : probably it is taken with drinking

titCI*

^^'^e have now to ask the relation of the Alaria to ehyluria. Of

persons in whom filariaJ al'e found, a certain number are in pel'^

feet health, but others are affected by one or other, sometimes

two together, of the following diseases :—Lymphangeitis, lymph-

scrotum, elephantiasis, and chyluria. All of these conditions

can be explained by an obstruction of the lympliatic vessels. In

lyjnph-scrotum, numerous clear vesicles appear on the scrotum,

Avhich is enlarged, soft, and spongy ; the vesicles may give way
and discharge a fluid, which is obviously lymph. Elephantiasis

may supervene upon this condition in the scrotum, and is simi-

larly due to lymphatic obstruction when occurring in the leg.

Chyluria—t\\e mixture of chyle or lymph with the lu-ine—is to

be explained by supposing a rupture of dilated lymph-vessels

upon the mucous membrane of the bladder, or other part of the

urinary passage. It is not (juite clear how the filaria brings

about the ol)struction of the lymphatic channels. Dr. Manson
thinks that from time to time the parent worm gives off ova
which are shorter and thicker than those hitherto described,

because the coverings have not yet yielded to the active move-
ments or growth of the contained embryo ; and that such broad
ova, which may in course of time be numerous, obstruct the
lymphatic chamiels sufficiently to produce these extraordinary
results. Certain it is that the obstruction may be very complete.
Dr. Mackenzie found in liis case a large mass of dilateci lymph-
.sinuses and glands, extending from tlie Infurcation of the aorta
to the diaphragm, and occupying all the space between the two
kidneys. The lower part of the thoracic duct was sinuous and
pouched ; and above the diaphragm it became impervious, and
was lost in tough, dense material, apparently of inflammatory
origin.

Chyluria.—The urine is opaque, whitish, or milky in appear-
ance, and has an odour of milk. On standing, a layer of fat may
collect on the surface ; and generally, also, a soft coagulura forms,
which is either transparent or opaque. If it is shaken up with
ether, and placed under the microscope, the tm-bidity is seen to be
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due to minute oil globules and granules. It contains also a small
(luantity of allnunen. Sometimes blood is present, and gives the
urine a pink oi- darker red colour. Lastly, careful microscopical
examination will often detect the embryo tilaria?, wliich have been
already described as ))eing present in tlic blood, and which have
obviously escaped with the lymph or cliyle into the urinary
passage.

Chyluria, when once established, is not constant; it may
disappear, and again recur. When present, it is generally more
marked after a meal.
There is not necessarily any disturbance of the health ; the

patient may seem perfectly well. On the otlier hand, there is

often some uneasiness or pain in the back, loins, or perinajum

;

and it may be febrile symptoms, debility, or mental depression.
In prolonged cases—and it may last twenty or thirty years—there
are emaciation, craving appetite, and severe thirst. The disease
occurs at all ages, and equally in males and in females.
Diagnosis.—Chyluria is readily recognized, and if it occur in

persons from the tropics the filaria may be looked for in the
blood and the urine. But chyluria and the other lympliatic lesions

are occasionally seen in persons who have never resided abroad,
and may be exceptionally produced by some other cause of lym-
phatic obstruction. Dr. Whitla records a case of chylous ascites

from obstruction of the thoracic duct by a tubercle ; and I have
seen a condition of elephantiasis in a case of extreme obesity.

Treatment.—When once established, little can be dsne beyond
supporting the patient's strength as much as possible, so as to

meet the drain of fat, fibrin, and albumen through the urine.

Dr. Bence Jones recommended gallic acid internally, and
Scheube suggests the use of picronitrate of potassium in 3 to

10-grain doses three times daily. Preventively, one should see

that all water used for drinking or cooking is boiled, and that

raw vegetables are thoroughly cleansed before being eaten.

MOVEABLE KIDNEY.

The kidney normally extends from the lower border of the

eleventh dorsal vertebra to the lower border of the second

lumbar vertebra, its inner margin being, on an average, three

inches from the middle line ; and it is fixed in this position by its

surrounding capsule of adipose tissue, by the layer of perito-

neum in front of this, and by the renal vessels. Tlie name
moveable Vidney is given to one that is readily displaced from its

normal position, and can be moved more or less freely in the

abdomen. This unusual mobility may be congenital or acquired.

.

Congenital mobility is due to the presence of a mesonephron—

that is, the kidney is partially or completely surrounded by

peritoneum (like the colon), and is thus free to move about
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among the abdominal viscera. This condition is quite rare. It

is sometimes distinguished as floating kidney.

Acquired mobility is much more common. It affects females

more often than males; and the right kidney becomes move-

able thii'teen or fourteen times as frequently as the left. Some-

times both are affected at the same time. The age of the

patient is mostly between twenty and fifty. It mainly results

from conditions which stretch or relax the tissues and struc-

tures surroimding the kidney, especially the fatty capsule

and the peritoneum. Perhaps the most frequent cause is

repeated pregnancy, by which the peritoneum is dragged

upon and stretched, and fails after delivery to recover its

normal tension. But moveable kidney is not confined to those

who have borne children. Emaciation by reducing the fat

surrounding the kidney may be a cause sometimes. Many
patients have a pendulous abdomen, and general want of tone

in the abdominal and pelvic tissues. It is asserted by some that

recurring congestion of the kidney, in association with men-
struation, may lead to displacement. At any rate, an increase of

size of the kidney from any cause must favour it. Tight lacing

has been charged with it, but it frequently occurs independently.

Symptoms.— The most common subjective symptom is a
sensation of weight, or dragging, or pain in the loin or side of

the abdomen affected ; and this may be constant, aggravated by
walking or exertion, and relieved by lying down. From time
to time there may be severe attacks of so-called strangulation of

the kidney, consisting of great pain and tenderness in the renal
region, with scanty, high-coloured, and even bloody urine. There
may be nausea, or vomiting, and malaise ; but generally not
much pyi'exia. Such an attack, which subsides in the course
of a week or more, is probably due to twisting or kinking
of the renal vessels by the movements of the kidney.

Earely does a moveable kidney produce any considerable
pressure on surroimding organs, for its very mobility renders this
unlikely ; but oedema from pressure on the inferior vena cava
has been recorded. Some gastric disturbances, such as nausea,
flatulent distension, &c., are probably due rather to the nerve-con-
nexions of the kidney and of the stomach than to pressure on the
duodenum, as suggested by one author. Lastly, many patients
suffering from displaced kidney are nervous, hysterical, or
hypochondriacal.
The evidence of moveable kidney lies in its detection by

palpation of the abdomen. In the majority of cases it is felt only
in the flank of the side affected. Here a smooth, firm but not
hard, rounded tumour may be felt, of about the size of the
kidney. If it lies between the last rib and the crest of the
ilium, it can be pushed more or less in all directions, but most
easily upwards towards the thorax, when it may get entirely out
of reach, leaving the flank normal. Often when the patient lies
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(lown, notlung is felt until she takes a deep breath, when the
kidney g ides down, and may l)e secured by dipping the tinffers
hi above Its ui.poi- exti'oiiiity. If the oi-gaii be pressed firnilv or

rises towards the front of the abdomen, or rests in the iliac fossa
or can be puslied over towards the middle line or beyond it. It
docs not seem that any difference in this respect exists between
the kicbieys that possess a mesonephron and those tliat do not

;

at any rate these latter often accjuire a very considerable degree
of mobility.

As a possible result of mobility of the kidney. Landau lays
much stress upon hydronephrosis from repeated kinking of the
ureter

:
except for this, mobihty of tlie kidney is rather a dis-

comfort than a serious disease, and does not tend to a fatal
I'eSUlt.

Diagnosis.—A moveable Iddney is likely to be confounded
with small ovarian cysts, with distended gall-bladder, yvith
tumours of the omentum, mesentery, stomach, pancreas,
ascending or descending colon, with retained faeces, or with
large spleen. Ovarian tumours are moveable only in directions
determined by their pelvic connexions, and cannot be pushed
up into the loin. A distended (jall-bladder has dulness con-
tinuous with that of tlie liA cr, but may be extremely moveable.
Its cystic nature may be recognizable. Tumours of the alimentary
canal or pancreas have rarely a perfectly smooth surface, vary in
shape and size, and are more continuously' painful. An enlarged
spleen is never behind the intestines ; the lower it lies, the more
it gets to the front of the abdomen, and always close under the
parietes.

Treatment.—The object of treatment, if symptoms are severe
enough to requu'e it, is to retain the kidney m its normal position,

and so prevent the weight, dragging, and pain, as well as the
strangulation and other symptoms that may result from kinking
of the vessels or the ureter. Abstention from violent exercise
may be enough in some cases, and rest in the recumbent posture
Avill at all times give relief. But as getting about again brings
on the troubles, it is desirable to attempt support of the kidney
by some kind of pad, truss, or bandage. A spring truss, with
large pads pressing on the front of the affected loin may be used,

or a broad bandage with a large pad sewn into it, and so

arranged as to prevent vertical displacement. Dr. Newman, of

Glasgow, recommends a tight-fitting elastic bandage, extending
from the groin to the sixth or seventh rib, under which an air-

pad, capable of being inflated while in position, prevents the

descent of the kidney. The treatment of the symptoms of stran-

gulation consists in complete rest, the use of ]joultices and hot
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fomentations to the loin and abdomen, and opium or moi-phia

by injection or suppository. Severe cases justify the operation

of nephrorrhaphy, by which an incision is made in the loin and the

kidney is stitched to the parietes. It may even be desirable to

excise the kidney altogether if nephrorrhaphy fails, and espe-

cially if the kidney is diseased as well as moveable, with the

proviso that the other Iddney is sound.

RENAL CALCULUS.

(Nejjhrolithiasis.)

The following are the varieties of urinary calculi. The first

five are the commoner forms; the others are much more rare :

—

L Uric Acid.—Hard, round or oval in shape, smooth or finely

tuberculated, sometimes facetted from contact; of yellowish, fawn,

or reddish colour. They vary in size, from that of poijpy-sceds to

that of mustard-seeds or peas, and are occasionally very much
larger. Frequently they exist in great numbers.

2. Sodic Urate.—Soft, not generally of large size.

3. Calcic O.valate, or " Mulherrtj Calculus.'" — These are very
hard, rough or irregular on the surface, and of blackish-brown
colour ; when smaller they are smooth, rounded, grayish or brown
in colour. Generally they are solitary.

4. Mixed Calcic and Trij}le Phosphate, or Fusible Calculus.—The
mixed phosphates are precipitated in urine, rendered alkaline by
ammoniacal decomposition, such as occurs when the secretion

is retained in the bladder or in a dilated pelvis. They rarely
form the nucleus of a stone, but are deposited upon other
calculi of uric acid or oxalate, upon foreign bodies {e.g., in the
bladder), and upon the inflamed mucous membrane of the bladder
or of the renal pelvis. They may thus enormously increase the
size of vesical stones, and in the pelvis may form concretions,
which are moulded to all the infundibula and calicos. The
deposit is white, soft, friable, and fuses under the blowi^iije into
a kind of enamel.

5. Calcic Phosphate.—White and chalky, rather smooth on the
surface, with an earthy fracture, varying in size from that of a
l)ea to that of a hen's egg.

6. Calcic Carbonate.—Small, very hard, smooth, gray, yellowish,
or bronze-coloured, and varying from minute grains uj} to stones
the size of a hazel-nut.

7. Cysi'iVie.—Usually egg-shaped, the surface gi-anular, glisten-
ing with crystals, of yellow colour, looking translucent on section,
with indications of a radiating structure, and rather soft in
consistence. They become green on exposure.

8. Xanthine.—In physical characters like uric acid calculi, but
of a cinnamon colour, soluble in liquor ammoniJB and liquor

47
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potas.sre. They are extremely rare, and liave nf)t been found in
the renal pelvis.

9. Urosteali'th—Soft greasy concretions, wliich liave been found
in a few cases ; one was shown to consist of about one-third
cholesterin and fat, one-third uric acid, and some oxalates.

10. Lidif/o.—Once found in the renal i)elvis by Dr. Ord as a
calculus weigliing 40 grains.

The majority of calculi consist of more than one of the above
substances, and sometimes there are found alternating layers of
uric acid, oxalate, and phosphate, laid upon one another under
varying conditions of the urine. Phosphates and carbonate are
deposited in alkaline urine ; the remainder of the oalculi above
enumerated form in acid urine.

For long it has been believed that the centre or nucleus (i.e.,

the first formed portion) of most calculi is uric acid; but even
within that, calcic oxalate or sodic urate has been found. Some
calculi are deposited upon a nucleus of blood-clot, mucus, or
renal casts, and the ova of Bilharzia ha3matobia may form tlie

starting jwint of renal stones. Most calculi are formed in the
urinary tubules, and some even in the eiiithelial cells (Ralfe);
and the frequency of lu'ic acid and calcic oxalate as components
of stone is, no doubt, determined by their relative insolubility.

Another important factor seems to be the presence of sonie
" colloid matrix," such as may be formed by mucus, blood, or

jjerhaps the protoplasm of the epithelium-cell ; since it has been
shown by experiment that in the presence of viscid solutions a
chemical precipitation does not take place rapidly in a crystalline

form, but more slowly in the shape of granules, spheroids, and
lamina}, which have been called sulnnoiyhous. Such colloid matter,
therefore, determines the form of the precii)itated matter, and
may also bring about the precipitation in a secretion over-

charged with the relatively insoluble salt. Dr. Ralfe thinks that

the cause may often be an impairment of vital power in tlie

renal cells, so that they fail to secrete uric acid or oxalate, and
hence these substances are actually deposited in the cells, the cell

substance acting as " colloid." Ultimately the calculus grows by
accretion of other deposits upon it.

etiology.— Calculus is very much more frequent in the

eastern part of England than in the middle or western j^arts

;

and though a chalky soil, and, therefore, hard water prevail in

the eastern counties, this does not at once explain it, since the

vast majority of calculi from x>atients in these parts are of the

m-ic acid variety. Stone is more caramon among the poor than

the rich, in males than in females, and perhaps more so in

early or late life than middle age. Dr. Ralfe points out that

these are periods of vital impairment. For instance, febrile

illnesses are common among children, and many suffer from

malnutrition ; on the other hand, in old age, besides the obvious

waning of the powers generally, there is often local impairment
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from urethral stricture, or prostatic enlargement, or diminished

expulsive powers. Mr. Cadge's observation, that it was rarely

seen in the children of the well-to-do, and that milk was commonly
absent from tlie diet, seems in accordance with this view.

Sjrmptoms.—(1) When a stone exists in the pelvis of the

kidney, it may remain entirely latent, or it may give rise to

lumbar pain, hairaaturia, albuminuria, or the passage of pus

from the mduction of pyeUtis ; and these changes may result

from the presence of very small stones, or of the deposit knovTi

as gravel. (2) If it falls into the ureter it may become impacted

or move along with great difficulty, causing renal colic, hjema-

turia, and, under certain circumstances, obstructive suppression.

(3) The later effects of renal stones, either in the kidney or after

impaction in the ureter, are pyelitis of all degrees, i^yelonephritis,

perinephritis, and perinephric abscess, hydronephrosis and pyo-
nephrosis, the symptoms of wliich have been already described.

Gravel and calculus are frequent causes of lumbar pain, which
is often regarded as "lumbago" or muscular rheumatism. Dr.

Fagge believed that lumbago was almost invariably the result of

the irritation of acid m-ine or of something deposited from it

;

but this scarcely seems proven. The lumbar pain or aching may
be rendered worse by jolting or shaking. If the symptoms are

of long duration, albumen, pus, or mucus may be passed, and
from time to time blood in varying quantities. Occasionally,

small calculi or gravel are discharged Avith the m-ine. The sub-
sidence of symptoms entirely after a long period of activity may
be due to the calculus becoming encysted.

Menal colic is caused by the spasmodic contraction of the mus-
cular fibres of the ureter, irritated by the passage of the calculus.

It is comparable with biliary colic, and is characterized by
intense pain, rigors, nausea, and vomiting. The pain is situated
in the loin and flank of the same side, and radiates dowuAvards
and inwards to the groin and testicle ; sometimes to the thighs,
and even to the heel and sole of the foot ; at others to the
abdomen, chest, and back. In the severer attacks the patient
is doubled up with the pain, or -wi-ithes on the floor, and bursts
out into profuse perspiration, or he becomes pale and collapsed,
with quick, feeble pulse; but the temperature may be raised.
With this there are nausea and vomiting, often a rigor, and some-
times even general convulsions. The testicle on the same side
is retracted, and is swollen and very tender. The pain may be
less for a time, but soon returns, and altogether it may last a few
hours or a day or two, until at length the stone is passed into
the bladder or returns to the pelvis, when there is sudden relief,
and only an achmg, smarting sensation in the side is left. The
pain may, however, cease Avhen the calculus still remains
impacted in the ureter. During the attack, micturition is fre-
quent and painful, and the urine is scanty, coming, perhaps, only
by drops; and it may contain blood. By examination of the
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abdomen, one can sometimes detect the stone in the m-eter,
and watch its course from kidney to bladder.
Such an attack may occur spontaneously, or may be brou{?lit

on by some movement which appears to dislodge the calculus
from its position. Kenal colic may recur in the same patient.
This, of course, must depend on the number and size of the
stones

;
obviously, if a stone gets back into the pelvis it may set

up renal colic on again becoming impacted.
Obstructive suppression is distinguished by Sir W. Roberts from

the suppression which results from acute congestion or acute
inflammation in Bright's disease, and the symptoms in marked
cases are strikingly different. ()l)structive suppression arises
when both ureters are simultaneously comijressed, as occurs in

women when cancer of the pelvic organs invades the base of the
bladder ; or wlien one kidney has been disorganized, or excised,

or otherwise placed hors de combat, and a calculus becomes im-
pacted in the ureter of the healthy organ. In some ca.ses, no
urine is voided ; in others, a certain amount may be passed in

small quantities at long intervals, but it is clear, watery, of very
low specific gravity

—

e.g., 1006—and contains an extremely small
quantity of urea or other solids ; and there is no albumen, imless

there is blood, or imless the urine is modified by the cystitis

which accompanies cancer of the bladder. The patient's con-

dition is not at first materially altered. He may eat as much as

usual, but he loses muscular power, and becomes sleepless, and
after some five or six days he is seized Avith muscular twitch-

ings or jerkings, affecting the arms, legs, and trunk. The pupils

are contracted, the breathing is slow, panting, and laborious, the

mouth and tongue are di"y, and there is great thirst. The muscular
twitchings continue, and the patient becomes restless, indifferent,

and di'owsy, but neither convulsions nor coma occm\ Death, as

a rule, ensues from nine to eleven days after the commence-
ment of the obstruction, and is very rarely postponed beyond

this. Recovery may take place if the obstructing calculus is

passed or dislodged from the breaking down of any new
growth that has been the means of blocking the ureter. Sir

W. Roberts points out that an obstructive suppression of a

less dangerous kind may arise in the course of a double hydro-

nephrosis.
The production of pyelitis, hydronephrosis, and perinephric

abscess as a result of stone, and the symptoms indicatmg them
respectivelv, have already been discussed.

Diagnosis.—The typical symptoms—lumbar pain, haematuria,

and albuminuria—may be caused not only by a medium-sized

calculus, but also by fine gravel and uric acid crystals, which will

readily pass the ureter; and in these cases testicular pain and

frequency of micturition may also be present. The diagnosis

may be made by rendering the urine alkaline, when the symptoms

will quickly diminish or cease altogether. A severe attack of
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colic, associated witli lutinaLuiia and testicular pain and retrac-

tion, is very strong evidence of calculus ; but other foreign bodies

besides calculus may set up colic while passing the ureter—e.y.,

masses of viscid mucus the result of pyelitis, clots of blood that

have formed in the renal pelvis, fragments of tissue in cancer of

the kidney, and, exceptionally, liydatid daughter-cysts.

Ilsematuria results from a number of causes in the kidney and

tlie bladder. When blood comes from the kidney it is mostly

intimately mixed with the urine; when it comes from the bladder

it mixes much less completely—the urine is passed first and the

blood folloAvs. Large flat clots are more likely to form in the

bladder; small cylindrical clots may come from the ureter.

Any disease leading to haimorrhage from the kidney may Ije

mistaken for calculus, since htBinaturia may occur without other

symptoms being prominent.
In cancer of the kidney ha?morrhage is often more abundant

and more continuous. Gelatinous red lumps appear in the urine

after the blood; and sometimes cancer-cells may be found by
the microscope. The presence in due time of a tumour will

help the diagnosis. Calculus is more likely in a young patient,

but oitlier may be present in middle or old age. Tubercle of

the kidney may closely simulate calculus, by lumlnir pain, fre-

((uent micturition, pus in the lu'ine, and even blood. In the
former there may be a family or personal history, or present
indications of tubercle ; htematxiria and renal pain are less

prominent and characteristic. Cystitis is simulated by the
frequency of micturition which occurs in renal calculus, espe-
cially if hajmaturia is absent. Pi-evious attacks of lumbar pain,
and the acid reaction of the urine, if pus is present, are in favour
of a renal origin. Hysteria may simulate renal x)ain, and requires
\ cry careful consideration.

On rare occasions, Avhen the renal pelvis contains numerous
stones, these may be recognized by a crackling sensation con-
veyed to the fingers placed under the twelfth rib ; and a diagnosis
is sometimes effected by tlie surgeon making an exploratory
incision, and soimding the kidney with a long needle.
Some differences have been noted in the symptoms dependent

on the chemical nature of the calculus. Uric acid calculi produce
the least pain, which is dull and oppressive, with a sense of
weight. The urine is acid, bleeding frequent, not excessive, and
periodic apart from exertion. The mucous deposit is yellowish
or rusty. Calcic oxalate causes acute pain referred to a particular
spot, as well as shooting in the ureter, shoulder, or epigastrium.
The urine is less acid, bleeding is abundant, and the.mucus is
glairy and gi-eenish. Phosphates cause severe unremitting pain,
attended with exacerbations. The urine has been at some time
alkaline, there is much muco-pus or flocculent mucus, which
may be tinged with blood, though free bleeding is rare.
Treatment.—For the earlier warnings of stone, namely, lumbar
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pain, acid urino, a trace of albumen, &c., alkalies and diluents
should be used : such as the acetate, citrate, and liicarbonate of
potash, in 20 to 30-g-rain doses, every three or four hours, until the
urine is neutral or alkaline. Pure or distilled water may be also
drunk, and alcoliolic liciuors should be avoided. The diet sliould

be only moderately nitrogenous. ])r. Halfe recommends turijen-
tine in capsules every morning or twice daily. If the existence
of stone has been definitely shown by one or more attacks of renal
colic, and no stone has passed, a greater effort to get rid of the
stone, or reduce its size by the " solvent method," may be made.
For this from 40 to 60 grains of the acetate or citrate of potash
should be given in half a tumblerful of water, every three hours,

and continued for some months. The treatment may be assisted

by occasional saline purges, by the use of water as a drink, and
the avoidance of alcoliol, and by a carefully regulated diet.

Much benefit is often derived from residence at ^'ichy. Ems,
Carlsbad, Salzbrunn, Tarasp, Neuenahr, or Wildungen, where
the waters are alkaline or saline. As a preventive of stone

exercise is desirable ; but the encystment of a large calculus is

likely to be favoured by rest in the recumbent position, inclinmg

to the affected side.

Treatment of Renal Colic.—Anodynes ai"e here retiuired,

both to relieve tlie intense pain, and because they may also relax

the spasm of the ureter, and so facilitate the escape of the stone.

If the pain is severe, a morphia injection should be at once

given ; or morphia or opium may be given internally, or in

suppositories, or chloroform or ether may be inhaled. Locally,

hot poultices,' hot fomentations, belladonna applications, or tlie

hot bath should be used. The patient should be at rest, and

warm diluent drinks, barley-water, &c., should be taken from

time to time.

Surgical Treatment.—When the symptoms of stone in the

kidney are very severe, and remain unrelieved after prolonged

medical treatment, or if the patient is prevented from following

liis livelihood, an operation for the removal of the calculus (nephro-

lithotomy), or even of the kidney itself if the calculus cannot be

found, may be judged expedient.

ALTERED CONDITIONS OF THE URINE.

Some conditions of the urine not necessarily dependent on changes

in the kidney have yet to be noticed, together with some diseases

of uncertain pathology affecting the urine.
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Quantity.

This is on an average fifty ounces, or ],4o0 cubic centimeters, per

diem. It depends directly upon the pressure m the renal glome-

rulus, and consequently the urine is increased by conditions that

raise the arterial tension either generally or m the kichiey, and

diminished by those that reduce this tension. Excessive s^ecre-

tion of urine is called iwlyuria, its suppression anuria. Daily

causes of increase arc the ingestion of fluids, and exposure of the

bodily surface to cold ; while it is diminished by abstinence from

drink, by free sweating, and the loss of fluid from the circulatory

system. The flow of urine is increased in the earlier stages of

chronic granular kidney, in lardaceous disease of the kidney, in

rare cases of cerebral disease, in diabetes insipidus, and diabetes

mellitus. A temporary increase is seen in hysterical attacks, as a

result of mere nervous excitement (not unfrequent during medical

exammation for life insurance), and from the administration of

substances having a diuretic action, such as the acetates, citrates,

and tartrates, and perhaps, most commonly, alcoholic chunks.

The urine is scanty or suppressed in acute nephritis, in the last

stages of chronic nephritis, in obstruction of the ureter unless

the other kidney is equal to the task of secreting twice its

normal amount, in all febrile processes, in cardiac failure, and

after repeated vomiting, or profuse diarrhoea.

In order to ascertain the daily excretion of urine, all that is

pivssed during tAventy-four hours should be measured, and the

mean of several consecutive days should be taken, so as to exclude

the variations that are noticed under all circumstances.

Specific Gbavity.

This varies directly as the amount of solids in the urine, in-

versely as the quantity of water—that is, of the urine itself. The
excretion of both water and solids varies with the period of

the day, and it is therefore desirable, for accurate estimation,

to mix the whole of the urine secreted during twenty-four
hours, and then to ascertain the specific gravity of the com-
bined liquids. This is done by floating in the urine a urino-

ineter, a glass instrument weighted by raercm'y and gi'aduated

from 0 to 50. In distilled water it sinks, so that the level

of the liquid corresponds to zero; the specific gravity is read
as 1000. In different urines it floats at higher levels. If the
upper level of the liquid touches 15 or 20 it is described as
having a specific gravity of 1015 or 1020 respectively. If the
(luantity of urine is too small to float a urinometer it may be
diluted with one, two, or three volumes of water, as may be
required, and the specific gi'avity will be obtained by multiplying
the last two figiu-es by the number which represents the dilution.

Thus, a specimen of urine which, diluted with three volumes of
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water gives a si^ecific gravity of 1007, has really a specific gi'avity
of 1028 (7X4 = 28). Dr. Oliver has had made a gi-aduated
tube, and a glass bead which sinks in urine of 1008; if it floats
the urine is gradually diluted until the bead sinks, when tlie

mark on the tube reached by the fluid shows the original specific
gravity. For rougli purposes glass beads can be obtained which
will sink respectively in urines of specific gravity 100/5, 1010,
1015, 1020, 102o, or 1030.

The ui-inc in health has a specific gravity of lOlo to 102o. It

is diminished by most of the causes of polyuria, so as to be 1010,
1006, 1004, or even less ; as in chronic granular kidney, lardaceous
disease, diabetes insipidus, hysteria, nervous excitement, and
under the influence of dim-etics. It is increased by all the causes
of scanty ui*ine, such as heart disease, acute nephritis, and profuse
sweating, and by conditions which increase the solids actually or

relatively to the fluid secretion. In diabetes mellitus the specific

gravity is increased to 1030, 1040, or lOoO, although the quantity
of urine is many times more than the normal : the unnatural
secretion of large quantities of sugar, while urea is often

above the normal, accounts for this exceptional condition.

Albumen occurs in urines of both low and high specific gravity
;

it must help in increasing the density, but it is, as a rule, in

very small (luantity when the conditions of the kidney allow a

free secretion of lu'ine.

Solids.

The daily average of solids amounts to 950 grains or 58

grammes. Their amount is accurately estimated by evaporating

a specimen of the urine (collected during twenty-four hours), and

Aveighing the residue. Since the specific gravity is in proportion

to the solids, it ought to be possible to calculate the latter from

the former with some degi-ee of correctness. The average yield

of solids on evaporation is about 4 per cent. ; the average specific

gravity is 1020. If the last tAvo digits 20 are multiplied by

2 we get 40—that is, tlie amoimt per 1000, and this corresponds

to 4 per cent. Hence the rule to multiply the last two digits

of the specific gravity by 2, in order to obtain the amount of

solids per 1000 ;
they must then be multiplied into the figure

representing the quantity of m-ine, and divided by 1000;

thus :

—

(Daily amoimt in cub. cent.) 1450 X 40 (=20 X 2) __ ^^.^^j^j^^^g
1000

The figure 2 thus employed is called Trnpp's co-ejfidenf ,
but

the figure 2-^2^Haese)'s co-efficient—\s thought to be more accu-

rate, especially for specific gravities over 1025. The constituents

of the urine whose increase is likely to affect the total daily

solids are urea; the chlorides, phosphates, and sulphates of

sodium, potassium, ammonium, calcium, and magnesium ;
urates

of sodium, ammonium, and calcium ; and the abnormal consti-
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tuents—sugar and albumen. A great increase in solids is found

in pyrexia, and in lithsemia. Excess of the nitrogenous con-

stituents (urea) is called azoturia ; the presence of sugar and

albumen respectively gbjcosuria and albmninui-in. There is an

actual diminution of solids in the conditions known as renal

inadeqvacy and annzotiiria.

The following require further consideration :—
XJrea.—This constitutes about one-half the total solids of the

urine, and is the chief form in which the nitrogen of the body is

excreted. Its presence in the urine can be shown by evaporating

an ounce of urine to about one-third its bulk, and adding a drachm

of strong nitric acid : a flaky feathery mass of crystals of urea

^vill be deposited as the mixture cools.

A rough estimate of the quantity of urea in any specimen may
be sometimes given by nitric.acid. In normal urine tliis acid

gives no precipitate of nitrate "of urea, unless after evaporation

;

but in highly concentrated urmes, the salt crystallizes out as the

urine cools.

Quantitative Estimation. — For this purpose the hypobromite

process is now commonly employed. This depends upon the

decomposition of urea by the hypobromite of sodium into

carbonic acid, water, and nitrogen

—

(CONoHi -f SxN'aBrC) = 3NaBr + CO2 + 21120 -f 2N).

The nitrogen is measured, and from that the amount of urea can

be calculated, the proportion of urea to its contained nitrogen

being as &d to 28, or 15 to 7. The apparatus consists of a small

bottle, provided with a perforated cork, through which a glass

tube passes, connected by a flexible tube, with the upper end of a
large graduated glass cylinder. This last is immersed in water.

A measured quantity (o c.c.) of a solution of hypobromite of

sodium is placed in the bottle, and with it a small glass tube
containing 5 c.c. of urine, in such a way that the hypobromite
does not mix with the urine. When, however, the bottle has been
carefully corked, so that no gas may escape except through the
tube, the bottle is turned about, or shaken, the hypobromite mixes
with the urine, nitrogen gas at once comes off, and passes by the
flexible tube into the immersed glass measure, where its quantity
can be in due time, when the apparatus is cool, be read off. The
other results of the decomposition— water, carbonic acid, and
sodium bromide—remain in solution. In the ajiparatus generally
employed the graduations are made to represent not the volume of
nitrogen gas, but the percentage of urea in the urine that such
volumes are equivalent to, and a tedious calculation is thus saved.

Squibb''s process is essentially the same thing. The liquor sodae
chloratse of the U.S. Pharmacopoeia, containing the hypochlorite
of sodium, is used instead of the hypobromite of sodium, and
the nitrogen is measured by the amount of water it displaces
from a bottle completely filled and connected by a tube with the
bottle in which the decomposition takes place. The displaced
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water has the same bulk as the Uheratcd nitrogen, and the calcu-
lation of the percentage and total urea can be made therefrom.
This is free from the only disad^•antage of the hypol)romite
process, namely, the necessity of handling- bromine from time to
time in the preparation of the hypobromite, which rather readily
undergoes decomposition after keeping.
The average daily excretion of urea is 512 gi'ains, or .3.3'2

grammes: it forms normally about 2 per cent, of the urine.
The quantity varies very much under different circumstances. It

is influenced most by the amount of nitrogenous food taken, being
increased in proportion to this. It is increased also by the inges-
tion of water, and of table or other salts, and by the additi(jn of

fat to nitrogenous diet ; but the further addition of farinaceous
food again diminishes it. Moderate muscular exercise does not
affect it.

In relation to disease, one must not rely only upon the percentage,
but upon the absolute daily amount as far as that can be ascer-

tained. The percentage may be high in consequence of dimi-
nished passage of water, as after sweating, or restricted supply
of water, while the daily excretion of urea is normal. An increase

of ui*ea takes place in fevei's, and in diabetes. A considerable

decrease is present in all forms of Bright's disease.

Dr. Prout described a condition of ill-health, which he attri-

buted to an excessive excretion of urea; and he called it azotiirin.

The urine has a high percentage of urea, so that the nitrate is

readily deposited on the addition of nitric acid to urine in a

test-tube, while the urine is normal or even increased in (juan-

tity. Such patients, he says, suffer from irritability (jf the

bladder with frequent micturition, from acidity of stomach, dull

pain in the back, flatulence, languor, bodily and mental fatigue, and

restlessness at night ; but thei*e is no thirst, nor loss of appetite,

nor emaciation. Prout allowed that the condition was rare, and

recommended, as treatment, nutritious but largely farinaceous

food, moderate exercise, avoidance of fatigue, purgatives, altera-

tives and sedatives, especially opium. Dr. Drunton suggests that

the symptoms may be due to indigestion in persons habitually

requiring large quantities of nitrogenous food, with subsequent

poisonous action on nerve and muscle of the products of imperfect

digestion or tissue waste.

Chlorides.—Their presence is shown by a white precipitate on

the addition of nitrate of silver to the urine, acidulated with

nitric acid. Some idea of their quantity may also be obtained in

this way. Normally, the precipitate is thick and curdy. With

diminished chlorides it may be a mere turbidity. The chlorides

are lessened in all acute febrile processes, and especially m
pneumonia, when they may be entirely absent.

Phosphates.—Phosphoric acid in the urine is combined with

the alkaline bases, sodium and potassium, and with the earthy

bases, calcium and magnesium. The alkaline phosphates form
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about two-thirds of the whole, and are always held in solution
;

the earthy phosphates form about one-third, and are sponta-

neously precipitated from the m-ine under various cii'cumstances,

as pliosphatic deposits and calculi.

One of the causes of such deposition is an alkaline condition

of the urine. The earthy phosphates are dissolved by acids, and

again precipitated by alkalies. If the urine becomes alkaline in

the body, or after it has been passed, phosphates are deposited
;

and the kind of phosphate depends upon whether the alkalinity

is due to fixed alkali, or to ammonia. The urine in health may
be temporarily alkaline from the ingestion of much vegetable

matter or other food containing citrates, tartrates, or malates of

potassium and sodium. Tliese are converted into carbonates in

the intestines, and absorbed as such into the blood, and hence

diminish the acidity of the urine, or render it alkaline.

Occasionally the urine, when pasSed, is ([uite turbid from a white

deposit, consisting mainly of amorphous phosphate of calcium

(CasPaOs). This settles as a bright white deposit, immediately
soluble in dilute acetic or nitric acid. Rarely there is mixed Avith

this a crystalline phosphate (CaITP04 -J- i^HjO), showing under
the microscope rods and needles, lying loose or grouped into

rosettes, stars, fans, and sheaf-like bundles, or club-shaped or

bottle-shaped masses. This is called .sometimes stellar phosphate.
A magnesian phosphate (jNfg3P20K), in elongated plates with
obli(iue ends, has also been identified.

A much more common occurrence is this, that on heating a
feebly acid or neutral urine a turbidity or thick white deposit of

earthy phosphates occurs, which closely resembles albumen, but
is at once distinguished from it by being dissolved by a drop of

acetic or nitric acid. This elfect of heat has been attributed to

the driving off of carbonic acid, to the decomposition by heat of

a comliination between alkaline and calcium phosphates (Sal-

koAvski), and to the decomposition of a dicalcic phosphate
(CaoH.P.jOM), held in solution by other salts, into a monocalcic
l)hosphate (CaIl2P..( )s), and the tricalcic phosphate (CasPjOs),
which is insoluble (W. Smith). The addition of liquor potassaj
or liquor sodfe to the normal urine at once throws down the
pho.sphates.

If the urine becomes alkaline from the presence of ammonia,
the ammonio-magnesian or triple pho.spliate is precipitated
(MgNIl4P08 -|- 6II0O). It forms triangular prisms, with bevelled
ends, often very jjerfect indeed, but sometimes modified by the
edges or angles being, as it were, planed off, or the ends or
surfaces hollowed out. They often reach a large size, and are
strongly refracting. This deposit may be mixed with that of
the phosphate of calcium.
Sulphates.—These are precipitable by barium chloride, Imt

never form deposits spontaneou.sly. It is rarely necessary to
estimate their amount for clinical purposes.



748 ALTERED CONDITIONS OF THE URINE.

Caleic Oxalate.—The quaiiULy of calcic oxalate secreted
daily is very siiuill, but it is sometimes seen as a deposit in the
urine, or, as already stated, it forms calculi in the kidney.
In urine containing? an oxalate deposit there is mostly a pale gi-ay
mucus-like sediment, and above tliis a white dense layer, with
a wavy, sharjjly-defined surface. Under the microscope will be
found the minute octahedra of calcic oxalate, looking often like
square envelopes, and measuring from ,53^5 to fi?; inch in the side.
In different positions they may seem to have a rhombic or hexa-
gonal outline, and if the edges are not developed they may form
square prisms, with pyramidal ends. A not uncommon variety is

that of the " dumb-bell," which is really a disc, with a central
depression on either face, lying on its side, and seen edgeways.
Such formations no doubt result from slow precipitation in the
presence of colloid matter, as £ho-\vn by Ur. Ord.

Calcic oxalate crystals are "soluble in hydrochloric acid, and
insoluble in acetic acid. Their deposition is sometimes due to
excessive ingestion of vegetables (cabbage, rhubarb) containing
oxalates ; or to changes in the urine after secretion ; or to dis-
turl)ances of digestion. Their connexion with certain symptoms,
such as languor, depression, and hypochondriacal feelings (the
so-called oxalic acid diat/iesix), is very doubtful, imless both the
oxalate deposit and the symptoms are the result of indigestion.
Uric Acid and Urates.—The urine contains quite a small

proportion of uric acid, Init deposits of the free acid and of its

salts are not infreifuent. As in the case of the other constituents,

the precipitation is not always or even generally due to excess of
the substance precipitated, but rather to deficiency of water or
a change in the chemical condition of the urine. Uric acid
deposits are distinguished by their yellow, orange, or red colour,

and consist of minute shining grains, which with a lens or even
the naked eye can be seen to have a crystalline, acicular, or

prismatic shape. Under the microscope they show themselves
as fusiform or lozenge-shaped crystals, with sharp ends and
rounded sides; or as shorter and thicker crystals, with blunt
extremities, and more barrel-shaped : but generally in some modi-
fication of the diamond shape. They are frequently grouped
togetlier in radiating clumps or star-like masses. Thick crystals

lying on their edges may seem to be rectangular, and the lozenge

shape may not be detected till they roll over. Sometimes the

sides of such masses are marked by a division into several plates

{striated). These differences of shape are due to the conditions

of the medium in which precipitation takes place. Their colour

is that of the urinary pigment, for which they have great aflS^nity.

The crystals are insoluble in acids, but can be dis.solved in alkahes.

Urates are, as a rule, precipitated, in an amorphous form, as a

thick pink or red sediment, which comes down as the urine cools

{brick-dust or lateritious). This colour is also due to urinary pig-

ment {uroerythriyi), but it may be absent, or amount to nothing
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move than a yellow tinge. A gentle heat will at once dissolve the

tleposit—for instance, the addition of hot water to the vessel con-

taining them ; and if the urine is lieing tested for albumen, the

urates dissolve, and leave the fluid clear before the albumen begins

to appear. This deposit consists chemically of the urates of

sodium, potassium, ammonium, and calcium, with a large pro-

portion of free uric acid. (Occasionally, urate of sodium is separ-

ately precipitated in a crystalline form—not in the acicular form

found in gouty deposits, but as opaque globular masses, with pro-

jecting straight or curved spines {hed(/eho(/ crystals).

The Mtirexide Test.—It a particle of uric acid or a urate is heated

on porcelain or a glass slide with a drop of nitric acid, and a

di-op of ammonia and water is added to the dry residue, a purple-

red colour is developed. Liquor potassaj changes this to purple-

blue.

Quantitative Estimntion.—If to a measured quantity of tlie urine

about one-twentieth of its bulk of strong hydrochloric acid is added,

the wliole of the uric acid is precipitated after twenty-four hours.

It may l)e then collected, ch-ied, and weighed. Or, instead of

being weighed, it may be estimated by the hypobromite method.
The precipitate is washed from the filter, and boiled Avith per-

oxide of lead, l)y Avhich it is converted into carbonic acid, oxalic

acid, allantoin, and m'ea, and the solution is dealt with as is de-

scribed for urea (p. 745). The quantity of nitrogen represents
about one-third of the m-ic acid actually present (more accu-
rately, m : lo2, C5II4N4O2= 156, N4 = 56).

Dr. Pavy estimates uric acid by his ammoniated cupric solu-

tion (see Diabetes). Twenty c.c. of this test are decolorized by
•01866 gramme of m'ic acid. He states that the reducing action
of healthy urine is due partly to uric acid, and partly to a trace
of sugar. It is, therefore, necessary to find the total reducing
action of the urine, and then the reducing action of a specimen
from which the ixric acid has been precipitated by acetate of lead.

The difference reiwesents the (juantity required.
In another process, three or four drops of caustic soda are added

to 300 or 400 c.c. of urine, and after the phosphates have sub-
sided to 100 c.c. of the clear liquid 4 c.c. of solution of sulphate
of zinc (1 in 3) are added. The m'ic acid is precipitated as
urate of zinc. This is submitted to the hypobromite process.
The daily excretion of uric acid is from three to eight grains.
Urinary Pigments.—The urine varies in colour both in health

and disease. Vogel has prepared and published a series of
tints, varying from a very pale tint of yellow, to red, red-brown,
and almost black, and specimens of urine might in particular
cases be referred to these for comparison. But, as a rule, it is
sufficient to distinguish between pale urines, normal-coloured
urines, and high-coloured urines in health ; while in disease we
may observe, in addition, different shades of red, reddish-
bro-svn, and brownish-black from the admixtm-e of blood (p. 684),
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or bile-pignient (p. 589), and an opaque white coloui- in chvluria
(p. 733).

The difference of tint in pale and high-coloured urines is
mostly dependent upon the amount of -water contained in them.
Fale urines are of low density, and contain a large (quantity of
water, and a small percentage of solids. They result from all
causes which inci-ease the How of urine, such as free ingestion of
fluids

; a check to the cutaneous transpiration, as from cold ; in-
creased arterial pressure, as in early chronic Bright's disease;
and nervous conditions, as hysteria, ordinary excitement, and
diabetes insipidus. The urine of diabetes inellitus forms an
exception in being pale and abundant, while it has a very high
density from the quantity of sugar contained in it. Hixjh-coloured
ui-ines are commonly of great density, scanty in (juantity, and
contain a large percentage of solids. They occur after profuse
sweating, or diarrhoea; in fevers; and in disorders of the circula-
tion, by which the glomerular flow is diminished.
There is still much imcertainty as to the exact nature and

number of the urinary pigments. The best known is %irohilin.

It gives a definite spectrum, with an absorption band at Frauen-
hofer's line F, which is darkened by the addition of acids to the
m'ine, and caused to disappear by caustic soda or potash. Febrile
or pathological urobilin (MacMunn) is different, but derived like
the preceding from bile-pigments and from haematin. It is,

according to MacMunn, indistinguishable from stercobilin. Uro-
hsematoporphyrin is derived entirely from hsematin ; it occurs in

the urine of rheumatic fever, and some other diseases. Uroerythrin
is the colouring matter of pink urates.

The urine may also contain chromogens—that is, bodies which
do not at the time colour the urine, but develope a colour, either

on standing, or on the addition of oxidizing agents. The fol-

lowing are known :—(1) the chromogen of febro-urobilin, shown
to exist in febrile urine, by the addition of nitric acid

; (2) a
chromogen found sometimes in the urine of aiifemia, Avhich,

though t[uite pale when j)assed, may yield a deep red colour on
the addition of nitric acid

; (3) the chromogen of . melanin, a
black pigment, which is developed on exposure, or on the addi-

tion of nitric acid in the urine of iiatients suffering from mela-
notic sarcoma, although it is clear when passed

; (4) indican, or

the chromogen of indigo-blue. This is the result of the absorp-

tion of indol from the intestinal canal. It exists in normal
urine to a very small extent, but is greatly increased in all con-

ditions leading to retention of intestinal contents, such as con-

stipation, intestinal obstruction, and peritonitis. Its presence

is detected by the addition of an equal quantity of hydrochloric

acid, and then a fcAV drops of a saturated solution of chloride of

lime. Indigo is thus formed, and colours the mixture blue or

violet. It can be separated by shaking with chloroform, Avhich

then forms a blue layer at the bottom of the test-tube. Some-
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times the addition of nitric acid alone developes a blue, violet, or

blackish colour, due to the separation of indigo.

It must not be forgotten that several medicinal substances colour

the urine, or give colour-reactions with tests employed for other

purposes. Khubarb containing chrysophanic acid makes the urine

a deeper yellow; and santonin the same. The addition of an

alkali will turn these urines red. Logwood also gives a reddish

tinge to the urine.

Carbolic acid, taken internally, or absorbed from carbolic spray

or cU-essings, often causes the urine to be dark-broAvn, or greenish-

black, from the presence of substances resultmg from its oxida-

tion, of which hydrochinone is one. Creasote may have the same

effect. If potas.sium iodide or potassium bromide is being taken,

nitric acid may darken the urine from the liberation of free

iodine or bromine, and I rememlier a good deal of confusion

l)eing caused in one case where some starch used as a dusting

powder had got into the urine of a patient taking potassium

iodide, and a deep blue colour was the result of the addition of

nitric acid. Free iodine or bromine can be separated by shaking

with chloroform.

Reaction of the Urine.

The urine is, as a rule, acid in reaction, and this acidity is

probably due to the presence of the acid phosjihate of sodium,
and partly to free lactic and hippuric acids. After a meal the

urine may be alkaline ; and sometimes the reaction is amphoteric

or amphoyenoiis—that is, it turns blue litmus paper red, and red
litmus paper blue. The acidity of the urine during twenty-four
hours is equivalent to about 14 grains of carbonate of sodium, or

to 30 grains of oxalic acid. After it has passed from the body
the reaction of the urine generally imdergoes a change, becoming
first more acid, then again less acid, and finally alkaline. These
changes are due to fermentation from the ijresence of micro-
organisms ; for if urine is properly protected from contact with
such bodies, it may be preserved for years. The increased acidity
is due to more acid phosphates, as well as lactic and acetic acids.

The alkalinity results from the decomposition of urea and the
formation of carbonate of ammonium. In the former case lu'ic

acid is often deposited ; in the latter, triple phosphates, urate of
ammonium, and phosj^hates and carbonate of calcium arc thrown
down.

It is, therefore, always desirable to know the reaction of the
urine immediately it is passed from the body. If it is then alka-
line, it must be ascertained Avhether the alkalinity is due to the
fixed alkalies, potash and soda, or to the volatile alkali, ammonia.
A piece of red htmus paper turned blue by the ui-ine, and .subse-
quently gently Avarmed over a spirit lamp, will lose its blue
colour in the case of ammonia ; but will retain it in the case of
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the fixed alkaliea. If ammonia is shown to be ftresent, it is due
to docoinpositioii of the urine from retention in the bladder, or
other parts of the urinary ajjparatus, in pyeUtis, i)yonephrosis,

&c., precisely similar to what takes place in ordinary urine after

it has been passed some time. If the alkalinity is due to fixed

alkalies, this results from changes in tiic blood, whether from
diminished supi)ly of acids, or increased supply of alkaline con-
stituents.

The most certain means of producing alkalinity of the urine is

by the ingestion of large (juantitics of the pota.ssium or sodium
salt of citric, tartaric, acetic, or malic acid. These organic acids

ai"e decomposed in the intestines^ and the alkalies are secreted in

combination with the feeble acid, carbonic acid. The in-ine is

often alkaline after a meal, partly from diversion of acid to the

gastric juice, i)artly from the ingestion of alkaline citrates, &c.,

in vegetable food. Probably the latter has most influence, since

after a highly flesh or milk diet the acidity is usually increased.

The acidity of the urine is often diminished in melancholia,

paralysis, anaemia, and chlorosis. It is increased in fevers and
diabetes.

DIABETES INSIPIDUS.

It has been already shown that polyuria, or excessive secretion

of urine, may arise from various morbid conditions, such as

chronic granular kidney, lardaeeous disease of the kidney, and

hysteria. But there are two forms of polym-ia, which have long

been known under the equivalent term diabetes {dia^mva= 1 go

through), and which requu-e special description. In the more

common form, diabetes mellitus, sugar is present in the urine at

the same time ; in the other form, there is no sugar, and it is

called diabetes insipidus.

etiology.—Diabetes insipidus is a comparatively rare com-

plaint. It occm-s mostly in early adult and middle age, but

sometimes in quite yoimg children, and it is more frequent in

males than in females. It cannot be always traced to a definite

cause, but it has occasionally followed upon blows or injuries

to the head, emotional disturbance, or convalescence from acute

diseases. Family predisposition has also been recorded, the dis-

ease being handed down from parents to childi-en. A nervous

origin is suggested by the above, and this is supported by the

knoAvledge of the experiment of Bernard, who produced polyuria

by puncturing the fourth ventricle at a point a little above the

centre for the production of sugar in the urine. Tumours of the

brain, also, now and then produce polyuria, but it is rarely that

cases of pronounced diabetes insipidus have been shown to be due

to them.
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Syinptoms.—These begin either insidiously or suddenly; some-

times they liave followed immediately upon the ingestion of a

large quantity of water. The prominent symptoms are the

enormous quantity of water passed, and the great thirst by which

the patient is led to replace the loss. The urine may reach fifteen,

twenty, or even forty pints in the twenty-four hours. It is very

pale, almost like water, of specific gravity 1002 to 1005, and

faintly acid in reaction. The percentage of solid constituents

is, of course, small, but the daily excretion of urea may be

somewhat above the normal. Sometimes inosite, or muscle-sugar,

has been found, but it is not invariably present, and it has also

been detected in some cases of diabetes mellitus and of Bright's

disease. Quite exceptionally, a trace of albumen is present, and

more often minute traces of grape-sugar. The thu'st is exces-

sive and uncontrollable, the patient being obliged to di'ink large

quantities of water to replace what passes by the kidneys.

Other symptoms are the foUoAving:—The mouth and tongue

are usually di-y, the skin is dry, and the temperature is normal.

The appetite may be imaffected
;

sometimes, however, it is

enormous, as it is so often in diabetes mellitus. The bowels are

regular, or only slightly constipated. Beyond this, the patient

may be in the enjoyment of very good health, and he finds the
diabetes an annoyance rather than an illness. But often, espe-

cially in the severe cases, there are emaciation, weakness, and
languor ; the sleep is much disturbed, and there is mental depres-
sion or irritabiUty of temper; occasionally the sexual powers are
abolished.

The course of the disease is variable. If it arises from injuries to

the head, it may be of short duration ; when it is due to cerebral
tumours, it will probable terminate in death in the course of a
few months. Spontaneous and idiopathic cases may last for

years, and are most intractable. They are rarely fatal, except
from the intervention of other illnesses, especially phthisis and
pneumonia.
Morbid Anatomy.—The lesions which are at all constantly

found in diabetes insipidus are very few. Dilatation and hyper-
trophy of the bladder, dilatation of the ureters, and enlargement
of the kidneys may be seen, and are attributable to the prolonged
pressure of large quantities of

J
lu'ine. Besides, there are found,

in some cases, the lesions of the intercurrent diseases which have
proved fatal, such as phthisis or pneumonia; in others, the
cerebral lesions, which may have been the primary cause. As to
the nature of the disease. Dr. Fagge suggests that it is due to
dilatation of the renal vessels from loss of controlUng action of
their vasomotor nerves. -It clearly has a nervous origin.
Diagnosis.—This is not generally difficult. The enormous

quantity of pale urine, of low specific gravity, without abnormal
ingredient, and the accompanying thirst, are distinctive. But
care must be taken to exclude other forms of polyuria, such as

48



754 ALTERED CONDITIONS OP THE UHINE.

those from Bright'a disease and hysteria. In the former there is
generally at some time or other "a distinct trace of albmnen, the
quantity of urine is not so considerable, and other indications are
present, such as high arterial tension and cardiac hypertrophy
In hysteria, the condition is but temporary. The urine of diabetes
mellitus is at once distinguished by its high specific gravity and
the presence of grape-sugar.
Treatment.—The removal of the cause is rarely possible, and

the trcatjnent generally resolves itself into attempting to in-
fluence the nervous system by certain drugs. Of these, valerian
seems to have yielded the best results, and is highly spoken of
by Trousseau and others. It should be given at iirst in o-gi-ain
doses of the powdered root, three times a day, and the dose
should be increased by 5 grains at a time ; and it may, if neces-
sary, be given to the extent of 2 or 3 drachms m the day. It
is also administered as infu.sion or extract. Valerianate of zinc
may be substituted to the extent of 20 gi-ains daily. Ergot,
ergotin, and codeine, bromide of arsenic, carbolic acid, sodium
salicylate, and nitric acid are also mentioned. Galvanism is re-
commended in one of the following methods. The constant
current is applied over the medulla olilongata or upper part of
the spinal cord ; or one pole is appUed to the loin, and the other
to the hypochondrium on the one side for a few minutes, and the
same on the opposite side ; or the anode is applied to the nape of
the neck, and the kathode first to the loins and then to the
epigastrium (Kiilz).

DIABETES MELLITUS.

The characteristic feature of this illness is the passage of large
quantities of mine containing glucose or grape sugar.

etiology.—It is much more frequent than diabetes insipidus,

but has a somewhat similar causation. Thus, though in many
cases the origin of the disease is quite unlcnown, in a certain

proportion it can Ije traced to disturbances of the nervous system,
and it may be hereditarily transmitted. Among the former causes
are especially mental anxiety, emotional excitement, and occa-

sionally injuries to the head ; and it has been seen in association

with exophthalmic goitre. Other apparent causes are exposure
to wet and cold, acute diseases, malarial poisoning, gout, rheu-

matism, and undue indulgence in starchy and saccharine food,

and in alcohol. It occurs twice as frequently in males as in

females. It is rare in childhood, but occurs at puberty, and
most often in middle life and adA'ancing age. It is more
frequent in fair than in dark people ; and it appears to be more
prevalent in urban than in rural districts (Roberts), in agi'icul-

tural than in mining and manufacturing districts, and in the

eastern than in the western counties of England. Considerable
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differences arc also notetl in its prevalence in various parts of

the world.

The Condition of the Urine.—The actual quantity of sugar

in the urine in cases of diabetes varies from a mere trace up to a

maximum of forty grains in the ounce. From eight to ten grains

per ounce is the more usual amoxmt. The daily excretion is often

6,000 or 7,000 grains. The presence of sugar is commonly accom-
panied by other changes in the urine. Its (pantity is increased

to ten, fifteen, or twenty pints per diem, and the specific gravity

is raised by tlie presence of so much sugar to 1035, 1040, or 1045.

It is said to have been even 1060 or 1070, but this must be rare.

The colour of the urine is always very pale, almost like water ; it

has a sweetish odour like hay, and a sweet taste. The reaction is

acid. If it contains much sugar it will leave a crystalline deposit

as it dries upon linen or elsewhere. The urea of diabetic urine is

in excess of the normal, sometimes very much so ; uric acid is

either imaffected, or, according to some, is below the normal.
Phosphates and sulphates are usually in proportion to the urea.

Ammonia also is said by Stadelmann to be present in large

amount, but in spite of this the acid reaction is maintained by
the presence of a new acid, ^-oxybutyric acid. Jf this acid
imdergoes oxidation it is converted into aceto-acetic acid, which
breaks up into carbonic acid and acetone. Thus, at different

times in the course of diabetes, the urine may contain one or
more of these three compounds, /3-oxybutyric acid, aceto-
acetic acid, and acetone. If a solution of the perchloride of iron
be added to diabetic urine it will frequently give a rich claret red
coloration, which is at present believed to be due to a derivative
of acetic acid, either diacetic (aceto-acetic) acid, or ethyl-diacetic
acid. The interest of these facts will appear when Ave come to
describe the complications of diabetes.

Clinical Tests for Sugar.—The j)articular form of sugar con-
tained in diabetic urine is grape sugar, or glucose (CcIIisOp,), and
this has the property, when heated with a salt of cupric oxide, of
reducing it to the state of the suboxide. This test, in one or
other form, is the one most commonly employed.

Trommer^s Test.—To a drachm of the urine placed in a test-tube
a few drops of a solution of cupric sulphate are added, and then
about half a di'achm of liquor potassa?, when, if sugar is present,
the cupric oxide at first precipitated by the potash will be
redissolved. On applying heat to the solution, a thick preci-
pitate, at first yellow, (|uickly changing to orange and red-brown,
is throAvn do-wm, consisting of the suboxide of copper.
The test may be applied by means of Fehling'a solution, which

consists of equal parts of (1) a cupric sulphate solution of 84-63
grammes to a litre, and (2) an alkaline tartrate solution of potassic
hydrate 80 grammes, and sodic potassic tartrate 173 grammes to
a htre. Dr. Pavy's modification of the above is as follows:—
In ten ounces of distilled water 640 grains of neutral potassic
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tartrate, ami 1,280 grains of potassa fusa; in another ten ounces,
320 grains of cupric siilpliate are dissolved. The two solutions
are mixed. After a time decomposition takes place, and renders
the test uncertain. This may be prevented by keeping the two
solutions separate, only mixing them for use, or at short inter-
vals ; or the altered mixture may be again rendered lit by the
addition of a piece of caustic potash.

AVith Fehling's and Pavy's solutions, the test is best applied
by placing 40 to 60 minims in a test-tube, heating them to the
boiling point, and then adding a drop or two of the suspected
urme. If heat be continued, the yellow precipitate shows itself

at the upper part, and if enough urine be added, the test solu-
tion will finally lose its blue colour entirely.

Moores Test.—To half a drachm of urine in a test-tube, an
equal quantity of liquor potassa3 is added, and the whole is heated.
If it contains sugar the colour will gradually change to a rich
red-brown, and an odour somewhat like that of treacle, or burnt
sugar, will be given off. This is rather uncertain for small
quantities, as urines free from sugar will sometimes darken with
potash.

Bottcher's Test.—To the urine in a test-tube a small quantity of
solution of soda or carbonate of soda is added, and then a few
grains of subniti'ate of bismuth. On applying heat, the mixture
becomes black, from the reduction of the bismuth salt to the
metallic state.

Picric Acid Test.—Dr. G. Jolmson employs a saturated solution
of picric acid with litjuor potassfe. ^^llen those are boiled
with diabetic urine a dark claret^red colour (picramic acid) is

developed, the intensity of which is proportionate to the amount
of sugar.

Indif/o-carmijie.—This test is recoTtimended by Dr. Oliver, of

Harrogate. He u.ses small pieces of paper saturated with this

substance. One of these is placed in distilled water m a test-

tube and boiled till a blue solution is formed, and the colourless

test-paper may be removed. A drop of the suspected urine is

then added, and the liquid is freely boiled again for a few
seconds. " Then the tube should be raised an inch or two aboA-e

the flame, and held without shaking, while the solution is kept
quite hot, but without boiling, for exactly one minute by the

watch. If glucose be present in abnormal amoimt, the soft, rich

blue will be seen first of all to darken into violet
;
then, according

to the quantity of sugar, there will appear in succession purj^le,

red, reddish-yellow, and finally, straw-yellow." At this stage the

slightest shaking will cause red streaks to fall from the surface

of the liquid, and further shaking will cause the return of the

colours in inverse order up to the original blue tint.

Fermentation Test.—If a small quantity of yeast (washed free

from any starch or sugar) be added to the urine, and this be set

aside in a warm place for some hours, the glucose will be con-
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verted by fermentation into alcohol and carbonic acid. If now
the specific gi'avity be taken, and compared with what it was be-

fore the experiment, or better with that of a duplicate specimen,

placed imder similar conditions, except for the presence of yeast,

it will be found that there is a loss of density corresponding to

tlie destruction of the glucose.

If the test-tube be filled entirely and inverted in a saucer, the

carbonic acid gas, as it forms, will collect in the upper part and
displace the urine.

Polftriscope.—By circular polarization not only the presence but
the quantity of sugar can be accurately estimated. But the

instrument is not generally available for clinical use.

Quantitative Estimation of Sugar.—In any case of diabetes

undergoing treatment, it is desirable to estimate from time to

time, if not daily, the amount of sugar i)assed per diem. For this

purpose all the urine passed in twenty-four hours must be col-

lected, and a .specimen of the mixed urines submitted to analysis

by one of the following methods.
7'he Copper-test.—Dr. Pavy's solution, of which the formula

has been given, is of .such a strength that 100 minims are com-
pletely decolorized (fi'om the reduction of the oxide of copper) by
half a grain of grape sugar. One hundred minims should be
mea.sured into a small evaporating dish, and raised to a boiling
temi^erature. While in this state the urine to be tested should be
dropped in from a graduated pipette, and the change of colour in

the blue solution should he Avatched till it is entirely discharged.
The pipette Avill now shoAv hoAv much urine has fallen into the di.sh

and mixed with the test ; and this quantity of urine contains half
a grain of sugar, since it has decolorized the cupric solution.

From this the amount of sugar per ounce, and hence the daily
amount, can be readily calculated.

Ammmiiated Cupric Solution.—Dr. Pavy has improved on this
process by using a solution containing ammonia, by which the
precipitation of the suboxide is prevented, and the exact steps of
the decoloration of the copper solution can be more accurately
watched. The solution consists of

—

Cupric sulphate . . . . 4-158 gi-ammes or 36^ gi'ains.
Pota.s.sic sodic tartrate . . 20-400 „ 178' „
Caustic potash . . . . 20-400 „ 178 „
Strong ammonia (sp. gr. -880) 300 c.c. 6 fluid oz.
AVater to 1 litre to 1 pint.

The caustic pota.sh and the tartrate are dissolved in some of the
water, and the copper salt in another portion ; these are then
mixed, and, when cold, the ammonia is added, and the whole
diluted to the specified bidk. Ten cubic centimeters of this
solution are exactly decolorized by -005 gramme of the sugar.
As in the preceding method, a burette is used, into which the
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urine, previously dikitecl to the extent of 1 in 20, or even 1 in
40, should be placed; the nozzle of the burette passes through
a cork in a small flask containing the 10 c.c. of the copper
solution, diluted with 20 c.c. of water. Another glass tube in the
cork allows the escape of steam. Heat is then applied to the
flask, and the urine is gradually dropped m from the burette.
When the colour is all discharged, the result is read off, and the
desired calculation made. Dr. I'avy recommends, for clinical
convenience, the use of hermetically-sealed glass tubes, each con-
taining 10 c.c. of the ammoniated cupric solution.

Picric Acid.—V)v. Johnson strongly advocates the picric acid
test as a means of quantitative estimation, since the darkening is

proportionate to the amount of sugar. A standard solution of an
iron salt is made, the colour of which is exactly equal to that
given by a solution of sugar containing a (piarter of a grain to
the ounce, when boiled Avith picric acid and potash. The solution
is as follows :

—

Liq. ferri perchloridi fort. (sp. gr. 1-338) 5],
Liq. ammon. acetatis . . ^sp. gr. TOIT) 5iv.

Acid. acet. glac (sp. gr. l-OOo) 5iv.
Li(p amnionias . . . . (sp. gr. -959) 3j.
Aq. dest. ad §iv.

A drachm of urine is mixed with half a drachm of liquor potasste,
and forty minims of a saturated solution of picric acid ; and the
mixture is boiled for sixty seconds. The tint is compared with
that of the standard, and diluted in a graduated vessel till it

exactly corresponds, when the amount of sugar can be calculated.
Fermentation.—This can be used for cpiantitative purposes by

taking the specific gravity before and after fermentation for

twenty-four hours : every degree of specific gravity lost corre-

sponds to one grain of sugar per ounce. Thus, if the specific

gravity is reduced from 1040 to 102o, there are lo grains of sugar
to every ounce of the urine.

Course and Symptoms.—The onset of diabetes is sometimes
insidious ; the patient only gradually notices that he ch'inks more
fluids and passes more urine than normal ; or he may complain
of debility and loss of flesh rather than any alteration in his m-tne.

In other cases the symptoms develope almost suddenly after chill,

after quenching thirst with large draughts of water, after severe

_
emotional disturbance, or after injuries.

The characteristic symptoms soon become unmistakable

—

namely, freciuent and abundant mictm-ition, great thirst, gene-

rally a very large appetite, physical weakness, and loss of flesh.

The appetite is sometimes enomious, but in other cases it is but

little affected, and often fails towards the latter end. The mouth
and lips are di-y, the tongue large, red, raw, and " beefy " ; and
there is generally a sweet tast^e in the month. The teeth are
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carious, or become loose and fall out. The digestion is, as a rule,

good, and patients may liave no difficulty in disposing of the large

(luantities of animal food they take. The bowels are generally

confined. The skin is harsh and dry, and the teraperatiu-e often

slightly below the normal. At the same time, nutrition is pro-

foundly affected; the patient rapidly loses flesh, and becomes
excessively weak ; he is indisposed to make any mental effort,

and is depressed and irritable. There is often loss of virility

in men, and in women the menses may cease.

The progress of the disease is very variable ; some cases begin

suddenly, and end in death in the course of tAvo to five weeks
from the commencement ; others may last, more or less influenced

by treatment, for two, three, or four years ; in otlier cases, again,

the disease can be held in check for long periods by suitable

treatment, and life may be prolonged for several years. An
important point of distinction between the first and the last

class of cases is that the former are progressive from the first, and
are little if at all influenced by diet, since sugar continues to be
excreted, even though the carbohydrates are Avithdrawn entirely

from the food. Whereas, the latter are very favom'ably influenced
by depriving them entirely of saccharine and starchy foods, so
that not only does the sugar disappear from the m-ine, but the
urine decreases in quantity, and all the troublesome symptoms
are arrested for a time. A relapse, however, is tolerably certain
to take place at some fu^ure date, to be again, or many times,
controlled by diet. Eventually this fails, and phthisis, coma, or
some other comijlication carries off the patient. The most rapid
and intractable cases occur in yoimg persons, while it is esi)ecially
middle-aged and elderly patients in whom the disease is easily
controlled by diet and treatment.

Cases occur in which there is persistent glycosuria, with no
other symptom of diabetes; and it is doubtful whether they
should be classed with this disease. It is probable, however,
that many of tliem ultimately become confirmed diabetics.

Complications.—In the course of diabetes a number of com-
plications are liable to occur. The irritation of the saccharine
urine may excite in women a ti'oublesorae pi'uritus pudendi, and
in men, balanitis. The skin, besides being harsh and di'y, is
not unfrequently the seat of eczeinatous or lichenous eruptions,
generally dry in character. Carbuncles and boils are especially
liable to occur in various parts of the body, and the former are
not imfrequently the cause of death. There is sometimes gan-
grene of one or more toes, or of an entire limb. The heart is not
generally affected in a marked manner, but it may become
Aveakened, and the pulse may be slow, or quick and irregular

;

occasionally, also, oedema of the feet, not due to nephi-itis, may
indicate the same. Some of the most serious compHcations are
those arising in the lungs, Avhich become the subject of p7ien-
monia or jMhisis. The pneumonia is of the lobar or croupous
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variety, and somotiincs results in gangrene. The phthisis is
usually very rapid, liringing about death within from two to five
months from its first appearance. Many writers have thouglit
that it Avas not a tubercular form of disease, from its general
resemblance to the cases called pneumonic phthisis, from the
absence of tubercles in otlicr jmrts of the body {e.g., larynx and
intestine), or even in the lungs themselves. But the course of
the disease conforms closely to that of ordinary phtliisis ; Ijoth
lungs are affected, the disease spreads from apex to ba.se, cavities
are formed, and, lastly, in a sufficient nural)er of cases in recent
years, tubercle-bacilli have been demonstrated, either in the
sputum or in the lungs themselves after death.

"N'ision is affected in diabetes in several ways. The most im-
portant is the formation of cataract, which is always symmetrical,
and developes rapidly in the yoimg and middle aged, more slowly
in old people. Other changes va-G -.—Defects of accommodation,
from paralysis of the ciliary muscle, sometimes coming on quite
suddenly

;
retinitis, somewhat resembling that of albuminuria,

with white spots and hsemorrhages ; and atrojihy of the optic
nerve. Amblyopia, without visible ocular changes, like that of
urseraia, also occurs.

Diabetic Coyna.—This name has been given to a group of

symptoms, chiefly referable to the nervous system, which are
not unfrequently the final cause of death in diabetes. The onset
is often gradual and insidious, but may be indicated by loss of

appetite, by a rapid fall in the quantity of urine and of sugar
passed in the day, and by obstinate constipation. Sometimes
there is severe abdominal pain. The patient then rather rapidly

falls into a condition of collapse rather than coma. The pulse is

quick and feeble, the surface cold, the featm'es pinched, and the

extremities \ixid. He lies with the eyes half open, taking no
notice of his surroundings ; and though he can be roused by a
question, he answers, if at all, in a dazed manner, as if only half

comprehending it. The breathing in these cases is peculiar : it

is slow, deep, and sighing in character ; the movements of the

chest are very extensive, but without the rapidity of ordinary

panting from exertion. At the same time, examination of the

chest reveals nothing abnormal. The condition has been described

as air-hunger. In many cases a sweetish, fragrant, or ethereal

odour, likened to the smell of apples by some, may be noticed

about the bed of the patient : it has been attributed to acetone.

This condition may last from one to three days, when the pulse

gets more and more feeble, the j)atient more apathetic, and finally

comatose ; and death, Avith rare exceptions, ends the scene. Occa-

sionally there is a little muttering delirium, but rarely convulsions.

In some cases the symptoms are much more rapid, without any

warning ; often after some excitement or unusual fatigue the

patient becomes collapsed, with a quick, feeble pulse and livid

extremities, and dies after twenty-four or thirty-six hours. It
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seems probable that tliere is no essential difference between

these extremely rapid cases and the slower cases first mentioned,

in which the respiratory movements arc such a prominent

feature.
, , ,

The nature of these symptoms has been much discussed, and

various theories have been put forward to explain them. It may be

noted that they may occur in almost any case of diabetes : acute

cases in yoimg people occasionally terminate thus in the course

of a few Aveeks or months; or more chronic cases, apparently

going on well, may be suddenly attacked. The complete change

from an ordinary to a diabetic diet has seemed sometimes to be

the exciting cause. Post mortem, the lungs, liver, kidneys, indeed

all the organs, may be found perfectly healthy. The blood, in a

certain number of cases, presents a peculiar pink or strawberry

colour, and on being placed aside a creamy layer collects on the

surface, which is seen to contain a considerable quantity of fat

;

there is, indeed, a condition of lq)3emia. Corresponding with this,

•

it has been found, in a small number of cases, that the capillaries

of the lung are blocked by globules and masses of fat, and

Drs. Saunders and Hamilton, who first described this, attributed

the whole train of nervous symptoms to tliis fat embolism of the

pulmonary capillaries. Numerous cases, however, occur in which
there is neither lipsemia nor fat embolism.
The symptoms are much better explained by the view of a

blood-poisoning by some chemical substance, associated in some
way with the excess of sugar in the blood. This was at one

time supposed to be acetone, and the tenii acetoneemia is fre-

quently used to describe the condition. The theory was supported

by the odour of the patient, and by the reaction of the urine ^dth
ferric chloride already alluded to. But this last does not always
take i^lace in diabetic coma, it is often seen in diabetics who are

not comatose, and it may be quite temporary; that acetone is

the chief poison is also disproved by other considerations. It

seems more probable that the toxic agent is a compound inter-

mediate between .sugar and acetone, and the researches of Stadel-

mann and others point to /3-oxybutyric acid as the most likely.

The condition diSers in many respects from uraemia.
Among other less important nervous .symptoms in the course

of diabetes may be mentioned—cramps
;
neuralgia, especially

sciatic, occipital, and trigeminal
;
hypertesthesia and anaesthesia.

The knee-jerk is frequently absent. Cerebral haemorrhage may
accidentally complicate diabetes and jn-oduce coma, which must
not be confounded with that due to diabetic poisoning; the
presence of paralysis would distinguish the former.
A trace of albumen is occasionally found in the urine, and

this is sometimes due to tubal or inter.stitial nephritis.
Fatal Termination.—Over .TO per cent, of cases of pronoimced

diabetes die of coma, another 2/5 per cent, (he of phthisis or
pneumonia, and the remainder of Bright's disease, cerebral
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haemorrhage, gangrene, carbuncle, or otlier compHcations.
Among tlie cases dying of coma, a certain proportion are also
affected with iwieunionia or i)hthisis, from Avhich the patients
•would, no doubt, liave died had they not been carried off by the
more rapid nervous symptoms.
Morbid Anatomy.—In many cases, especially those of short

duration, the jwtit-mortcm appearances differ very little, it at all,

from the normal ; in older cases the pathological lesions due to
the complications are found. The most frequent change is en-
largement, with some softening and congestion, of the kidneys,
which otherwise may look perfectly normal, or may present some
fatty change. Various alterations of the tubal epithelium have
been noted imder the microscope:—A vesicular or swollen and
translucent condition of the cells of the collecting tubes by
Cantani and S. Mackenzie

;
glycogenic degeneration of the

epithelium of Henle's tubes by Ehrlich; and necrosis of the
epithelium by others. The bladder is often hypertrophied.
The liver presents nothing abnormal to the naked eye. It is

stated to contain less glycogen than a healthy liver. The jmncrean
has not imfrequently been found diseased ; thus it may be atro-
phied, or converted into fat, with very little of the normal
structure left, or invaded by new fibrous tissue. The lunffs, in

cases dying of coma, are generally congested and oedematous,
but otherwise healthy. In other cases croupous forms of pneu-
monia or the acute caseating phthisis already described are
found. The heart may present some atrophy of its muscular
fibres. The blood is, in some cases, quite natural in appearance,
in others it is black and tarry ; in others, again, it is pink
and creamy, as above stated. It contains from two to four

times the amount of sugar found in health ; and oxybutyric
acid has been discovered in it. The brain, medulla oblongata,

spinal cord, and sympathetic system have been often examined,
and though certain changes have been described (wide peri-

vascular spaces, thick arteries, pigment deposits outside the

arteries, &c.), it does not appear that they are peculiar to, or

constant in, diabetes. It is with extreme rarity that any coarse

lesion, such as tumour involving the glycosuric centre in the

medulla, is found as a cause of a typical case of diabetes.

Pathology.—It is uupossible, in this place, fully to discuss the

pathology of diabetes mellitus. Many views are held as to the

immediate cause of the presence of sugar in the m-me, and no

one of them can be said to meet all the objections that can be

raised against it. The first question to answer is why, in the

healthy body, sugar that is taken into the stomach does not appear

in the urine. It is now generally held that the sugar, whether

taken directly, or formed fi'om starch in the alimentary canal, is

arrested in the liver, by being converted into a less diffusible

substance, glycogen, which is deposited in the hepatic cells:

that this glycogen is gradually again converted, by the action
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of a ferment, into glucose; imd that glucose is decomposed

and destroyed in the blood as rapidly as it is formed, so that it

never appears in any apprecial)le (juantity amongst tlie urinary

excreta, thougli it is found in the blood to the extent of •') per

1000. But glycogen and sugar are made not only from the

carbohycU-ates of the food, but also from the albuminoids. Now
it may be allowed that glycosuria might arise in one of the two
following ways:—(1) If the power of the liver to convert the

starch or sugar into glycogen (glycogenic fimction of the liver) is

unequal to the quantities of starch and sugar brought to it.

(2) If the glycogen, from whatever source, is converted into

sugar with undue rapidity, so that lai-ger quantities of glucose

are poured into the circidation than can be decomposed or

destroyed in the blood. In the first case the saccharine ingesta

may be excessive (a), or the glycogenic function may be deficient

(/3). In the second case, the (quantity of glucose formed from
glycogen in the liver may be excessive (y), or the processes

(mainly respu-atory) hy which sugar is destroyed again may be
enfeebled or suspended (5).

It will be seen that there is no question of the kidneys having
any share in the pathology of diabetes. They merely filter off

the excess of diffusible sugar existing in the blood.

Dr. Pavy holds that the fault hes in the glycogenic function of

the hver, which is deficient, so that the carbohydrates fail to

be converted into glycogen, and appear in the blood as glucose.

He states also that in health the carbohyth-ates are converted by
the ferments of tlie body mto maltose and dextrins, which, under
certain circumstances, the liver can convert into glycogen ; but
that in diabetes these substances are changed into glucose by the
influence of a new ferment in the liver. The presence of this new
ferment, he further believes, is favoured by the cu'culation in the
liver of a highly oxygenated blood, such as would occur as the
result of a vasomotor paralysis.

Dr. Fagge, on the other hand, held that the glycogenic function
of the hver was more active than normal ; that an increased
quantity of glycogen was formed from the materials brought to
the liver ; and that this was converted again witli undue rapidity
into sugar. He also thought that the greater resistance of dia-
betic sugar to destruction in the blood (as compared with sugar
found in health) might count for something.
Many think that sugar is retained in the blood from sus-

pension of the destructive processes, and Dr. Brunton explains
some cases of diabetes on this view; others by an excessive
formation of sugar in the liver; others, agam, by sugar enter-
ing tlie circulation directly from the prim^ vix without arrest in
the liver.

^'arious explanations have been given of the way in which the
nervous system influences the hepatic functions in diabetes :—By
vasomotor paralysis in the liver (Pavy)

;
by general high blood
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pressure causing dilatation of the hepatic vessels (lirunton)
;
by

special influence upon the formation of ferments.
Ebstein says that carbonic acid naturally inhibits the diastatie

ferments in their action upon glycogen
;
hence, if carbonic acid

is absent, glycogen is freely converted into sugar all over the
body—in the liver, the muscles, and wherever glycogen is found.
Tie attributes diabetes to a fault in the protoi)lasm by which too
little carbonic acid is produced.
No theory can ho considered satisfactory which does not

accoimt for the fact that the excretion of sugar by the urine may
continue when only albuminoids are supplied as food.
The temporary appearance of sugar in the urine (glycosuria)

may be noticed imder various conditions :—After inhalation of
chloroform, ether, or amyl-nitrite ; in poisoning by carbonic
acid

^
gas, hydrocyanic acid, mercury, morphia, or curare; after

attacks of whooping-cough, asthma, or epilepsy ; and in con-
nexion with some severe illnesses, as cholera, diphtheria, ty|)hus
or typhoid fever. It may also be caused by the ingestion of very
large ([uantities of sugar.

Diagnosis.—There is little likelihood of mistaking diabetes
mellitus for any other definite illness ; but the presence of the
disease may l)e overlooked, and the patient treated for a vague
weakness and " debility ;" or the possibility of diabetes under-
lying one of its complications, such as carbuncle, pruritus, phthisis,

or coma, may be forgotten. In all vague conditions of weakness
and emaciation, as well as in the case of carbuncles or frequent
boils, pruritus vulva?, or balanitis, impotence, double cataract

and double sciatica, the lu'ine should be tested for sugar.

Prognosis.—This has already been mentioned. It is essentially

bad. Especially in young persons the disease tends to a rapid

termination ; while in the aged, life may be more prolonged.

AMien the disease has lasted some time, phthisis is very likely

to develope ; and in all cases the risk of rapid death from coma
or pneumonia must never be lost sight of.

Treatment.—The chief indications for treatment are to re-

move from the diet all starchy and saccharine substances, and to

administer certain drugs, such as opium, which appear to have a

decided influence upon the process of sugar formation.

The consideration of the diet is of the first importance. Nearly

all cases are benefited, and some are for the time cured, by the

avoidance of carbohydrates. For this purpose one should exclude

entirely bread, potatoes, sugar, fruit, pastry, and farinaceous

foods ; and the diet should consist mainly of meat with fat, eggs,

green vegetables, tea with cream, or a very little milk. Beer and

sweet Avines are to be avoided, but dry sherry, sauterne, or weak
brandy and water may be taken if stimulants are desired. The

deprivation of bread is most seriously felt by the patients, and

various substitutes have been attempted, in Avhich the nitrogenous

elements are present and the starch is, as far as possible, excluded.



I

DIABETES MELLITUS. ' OO

Tims, there are gluten bread, bran bi.scnits, and almond biscuits
;

but, unfortunately, they are all very unpalatable, and are by no

means free from starch, as usually made. It is an important c]ues-

tion how far it is wise to put a patient suddenly on a diet which

need not be less abundant than in health, but which is so greatly

modified
;
and, also, whether carbohydrates should be absolutely

excluded. No doubt some patients are not improved, but rather

get weaker, on a rigid diet, and for them some exceptions ^niay be

made ; but the majority of cases bear very well the substitution

of gluten and other special breads for ordinary bread, and are

made worse if by any lapse they are allowed to take wheaten

bread again. The treatment may be begun by excluding all

starch and saccharine foods (potatoes, sugar, fruit), except a

small quantity of bread ; and then after a few days this may be

exchanged for the gluten or bran substitutes.

Attention may be directed to a few special points. Fat is not

harmful, and may even be beneficial ; it can be taken as fat of

meat, or cream, or as cod-liver oil. Green vegetables are harm-
less, but blanched vegetables yield sugar, such as celery, endive,

radishes, and the white stalks of cabbages and lettuces. Animal
soups may be taken, but must not l)e thickened with flour.

Saccharin may be used instead of sugar to sweeten tea. The
livers of animals contain glycogen, and should not be eaten ; nor
should oysters and other mollusca, and the interior of crabs and
lobsters, for the same reason.

The following lists of what may and what may not be eaten or

drunk Avill show that there is a very considerable range allowed.

The patient mni/ eat butchers' meat of all kinds (except liver)

;

ham, bacon, and tongue ; poultry and game ; fish of all kinds,

fresh, salted, or cured ; real turtle, mock turtle, and ox-tail soup

;

beef-tea; other broths and soups not thickened ; essence of beef,

mutton, or chicken ; Valentine s meat juice
;
pux"e meat lozenges

;

a very little onion, garlick, or shallot for ilavouring brotlis, soups,
or made dishes ; bunch greens, spinach, watercress, mustard and
cress; gi'een lettuce picked from the white stalk; mushrooms,
cucumber, endive, radishes, celery

;
vinegar ; oil

;
pickles

;
eggs

dressed in any way; cream cheese, cheese, butter and creani
(not Devonshire)

;
gluten bread ; almond biscuits ; bran biscuits

;

cocoa-nut biscuits
;
blanc-mange, and custard made with cream

(not milk), and without sugar
;
jelly, flavoured, but not sweetened

;

savoury jelly. He 77iai/ drink tea, cocoa from nibs : Lieliig's ex-
tract of meat ; chocolate without sugar ; cream (not Devonshire)

;

soda or potass-water
;
Yichy, Vals, Koyat, German seltzer, and

ApoUinaris water; dry sherry, claret, dry sauterne, Bm-gundy,
Chablis, hock; brandy or old Avhisky,

He should avoid sugar or starch in any form
;
ordinary, brown,

whole meal, or aerated bread, either plain or toasted
;
rice, arrow-

root, sago, tapioca, ordinary macaroni, or vermicelli, semolina,
or any other farinaceous preparation

;
potatoes, carrots, parsnips.
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turnips, toitiatoes, peas, French or broad beans, scarlet runners,
cabba^^c, Brussels sprouts, cauliflower, brocoli, asparagus, soa-
kalc, vegetable marrow, artichokes, bceti-oot

;
pasti-y and puddings

of all kinds, except those stated above ; fruit of every kind, fresli
or preserved

;
preserved ginger

;
oysters, or the interioi- of crabs,

lobsters, &c.
;
any kind of liver

;
milk, except in very small ((uan-

tity; Devonshire cream; beer of any sort; sweet or sparkling
wines or liqueurs

; lemonade or any sweetened aerated drinks.
Certam drugs have an undoubted influence in controlling the

excretion of sugar in diabetes, but it is always desirable at tlie

same time to restrict the diet, at any rate until the urine is free
from sugar, when sometimes the diet may be gradually relaxed,
and the drug treatment maintained with a satisfactory result.
The drug that has the most decided influence is opium, it should
be given in doses of ^ to 1 grain twice or three times a day, and
gradually increased until, if necessary, it reaches 4, 5, or 6
grains in the twenty-four hours. Under such treatment, the
sugar may entirely disappear, and the patient regain flesh or
strength ; and if this condition is maintained, the effect of return-
ing to a normal diet, and gradually diminishmg the daily dose of
opium may be tried, sometimes with success—too often, however,
with the result that all the symptoms reapi)ear. In any case the
opium should only gradually be reduced to smaller and smaller
doses, and should not be suddenly withdrawn.
The alkaloids of opium, morphia, and codeine may be separately

emi)loyed. Dr. Pavyhas strongly recommended codeine, which is

given at lirst in ^-grain doses three times daily, and may be in-

creased to a daily administration of 20 or 30 grains. Morphia
apj)ears to have been more successful in some cases recorded by
Dr. Bruce

;
the daily dose may be .'S or 6 grains Avhere required.

Dr. Bruce found that the effect upon the excretion of sugar was
gi'eater when morphia was taken by the stomach, than when it

was injected subcutaneously. On the other hand, its influence on
the sensorium was greater in the latter case. The constipating

effects of opium and its alkaloids may have to be counteracted

:

small doses of nux vomica Avill often meet this end.

The alkaline carbonates seem to be beneficial, and many
patients are sent to drink the natural waters of Calsbad, A'ichy,

or Neuenahr. Other remedies have been vaunted from time to

time. German writers advocate Clemens's solution of arsenite of

bromine in doses of 3 to .5 minims after meals. Carbolic acid,

sahcylate of soda, jambul seeds, and other remedies have been

recommended.
Of the complications, pruritus and eczema will probably im-

prove as the sugar is diminished; borax ointment is a good

application for the former. Tlie treatment of diabetic coma has

hitherto been almost hopeless. Dr. Fagge, myself, and others

have injected into the veins a solution of phosphate and chloride of

sodium, following the idea that the blood might be unduly viscid

;
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but without any good result. Stadelinaun, in accordance with his

theory tliat the symptoms are due to oxybutyric acidm the blood,

recommends the injection of an alkaline solution contammg

bicarbonate of sodium. As a rule, one has to be content with

administering diffusible stimulants, sucli as brandy, ammonia,

ether, or camphor, placing hot bottles to the feet and legs, or

placing the patient in a hot bath. The preceding constipation

tempts one to use purgatives, but they are often entirely mopera-

tive.

ILEMOGLOBINURIA.

HEMOGLOBINURIA (formerly called hsematinurid) means the pre-

sence in the urine of the colouring matter of the blood, hajmo-

globin, as distinguished from hematuria, the presence of blood

itself, or, at least, the blood-corpuscles. In hsemoglobinuria the

urine is red, dark-red, or reddish-brown; it is acid in reaction,

and deposits a dirty brown sediment, consisting of epithelium,

pigmented deWis of corpuscles, perhaps casts containing blood-

pigment, darkly stained lithates, and opaque red granules of

hajmoglobin. No blood-corpuscles ean be seen. When examined
by the spectroscope, the urine gives the two bands in the green

and yellow characteristic of oxyhajmoglobin, and frequently

another band nearer the red end of the spectrum, which is due to

methajmoglobin. The urine is always albuminous.

Pathology.—Hajmoglobinuria arises when blood -corpuscles
are broken up in the blood-vessels, so that haemoglobin escapes

free into the serum, and is excreted by the kidneys. The scrum
then becomes tinged of a pink colom*, and for this condition the
very clumsy name hsemoglobinsemin has been used. The excretion

by the kidney possibly does not occur if the destruction is con-
fined to the blood in the portal circulation {see p. 664). A partial

destruction of the corpuscles takes place under several circum-
stances. One is the action of certain poisons, such as chlorate of

potassium in large doses, pyrogallic acid, arseniuretted hydrogen,
and naphthol. Another is transfusion into one mammal of the
blood of another. Each kind of corpuscle becomes destroyed, and
the serum is stained with haemoglobin. A third cause is exposure
of the skin to extremes of temperature, such as burns or frost-bite.

A fourth is the action of some fevers, so that a moderate degree of
hsemoglobinaimia may result from scarlet fever or typhoid fever.
A fifth class of case is that Icnown as paroxysmal hjemoglobinuria,
in which the altered condition of the serum has been also demon-
strated. Under all these circumstances the serum has a ruby-red
colour, and the blood-corpuscles have little tendency to form
rouleaux. yEcoids, poikilocytes, microcytes, and flakes of hemo-
globin are present.



768 ALTBUED CONDITIONS OF THE URINE.

PaBOXYSMAL H^MOGLOBINUniA.

This is a comparatively rare complaint, which consists in a
liability to isolated attacks of hajnioglobinnria.
-SJtiology—It occurs in young adults, and middle-aged peoi)le

up to fifty years of age, and is much more common in males than
in females. In a large proportion of cases there Ls a hi.story of
malarial poisons ; in a certain proportion a history of syphilis

;

and rheumatism is said to be an occasional antecedent. Heredi-
tary tendency does not play a prominent part. The most common
antecedent of an attack or x>aroxysm is exposure to cold, as
from going out insufficiently clothed on a winter's day, or driving
or walking far in the cold, or bathing in cold water. Exertion
is another exciting cause.

Symptoms.—The beginning of the attack is marked in dif-

ferent cases by languor and weariness, a disposition to yawn,
chill or rigor, pains m the limbs, nausea, vomiting, diarrhoea, and
abdominal pain. Sometimes the fingers become Avhite and cold,

or the fingers, tip of the nose, and edges of tlie ears may become
cold, livid, and even slough, constituting a condition of sym-
metrical gangrene. {8ee Kaynaud's Disease.)

Towards the end of the attack an icteric tinge of the skui may
occur, and urticaria has also been observed. The temperature
may rise at the commencement, but soon subsides ; and the
whole duration of these symptoms is only from two to twelve
hours. Either immediately after the first symptom, or only after

three or four hom-s, the blood-coloured urine is passed, having
the characters already described. But even this condition is

only of short duration : in a few hours more the urine may be
perfectly clear, and free from albumen and haemoglobin ; and in

the intervals between the attacks it is always perfectly normal.

Dr. Fagge points out that in some subjects of hfemoglobinuria,

slighter chills may be followed by transitory albuminuria, which
he explains by supposing that only a small number of corj)uscles

have been disintegrated, and that the htemoglobin therefrom

breaks up into hajmatin and globulin, of which the latter is

excreted in the urine.

Paroxysmal hhemoglobinuria is not in itself dangerous; but

the presence of renal cells and casts in the urine indicates that a

nephritis is set up by the passage of the hfemogloliin ; and in

experiments with toxic agents producing lurmoglobinuria, the

kidneys are found to be of a dark chocolate colour, from masses

of the pigment collecting in the straight and convoluted tubes

and in the glomeruli.

The disease may last several years, and if the attacks are fre-

quent the patient may become anemic, and accjuire a sallow

or faintly icteric tinge. Dr. Fagge records a case of chronic

noi)hritis supervening upon paroxysmal hsemoglobinuria ; but

this may have been a coincidence.
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Treatment.—As cold is the most freqiient exciting cause, this

must be carefully and systematically avoided, by tlie use of Avarm

clothing, residence in -warm rooms, and protection from niglit

air as far as possible. It is much more difficult to diminish the

susceptibility to the influence of cold, Avhich practically consti-

tutes the disease. If there is sufficient reason to suppose that

syphilis is the cause of it, mercurials or iodides should be

employed : more often malaria is credited Avith it, and (juinine

and arsenic are generally recommended. Their use must, of

course, be continued for some time, and they may be given in

daily doses of o or 6 grains of (luinine, and 10 or 12 minims of the

liquor arsenicalis. During the attack the patient should be made
thorouglily warm by going to bed ; and probably any renal irrita-

tion will be lessened by taking lai'ge quantities of fluid.

FUNCTIONAL ALBUMINURIA.

It has been already shown that albuminuria may occur in a
number of moi'bid conditions, of which nephritis and renal

degenerations, acute illnesses, infectious diseases, and venous
congestion are the most important. Indeed, in the majority of

cases in which albuminuria is found, the cause can be referred to

one of these groups. But it is occasionally present in persons

who appear to be in perfect health, or, at any rate, in working
health. It may occur without any apparent cause, or it may be
brought on by an exercise of function which in other individuals

is quite harmless : e.g., a full meal, especially of albuminous food,

muscular effort, or exposure to cold. It may be of short duration,

quickly passing away to recm' from time to time, or it may persist

for months.
Different cases of this disturbance have been described under

the names, iihysiological albuminuria, albuminuria in the appa-
rently healthy, intermittent albuminuria, remittent albuminuria,
cyclical albuminm'ia, and functional albuminuria.
The first of these names is clearly inapplicable. It is true that

Leube found albumen in five out of 119 soldiers in the morning,
and in nineteen out of the same number of soldiers after exercise

;

and that Fiirbringer found albuminuria in seven out of eighty-
one children in the forenoon. Stirling also found albuminuria
in 2o per cent, of 461 individuals, including boys on a train-
ing ship, ships' officers, paupers, cement workers, and brewers'
men. But there are many slight lesions, not interfering Avith
practical working health, which nevertheless are not normal
nor physiological. The term functional albuminuria has, perhaps,
too wide an application, as it might fairly include albuminuria in
heart or lung disease, where the kidney, at least in early stages,
is as yet uninjured. Other terras describe the conditions as to

49
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time under which the albumen appears, with the impUcation,
not always true, that in actual disease of the kidney albuminuria
is persistent.

The following are different forms of functional albuminuria
that have been described:

—

1. From errors of diet {dietetic allmminuria).—The chief cause
is the ingestion of large quantities of albuminous food, such as
eggs ; in some persons any excess of food. Albumen is occasion-
ally associated in the urine with crystals of calcic oxalate,
which may possibly irritate the kidneys, and thus cause the
passage of albumen ; and such excess of oxalates may certainly
be produced by particular kinds of diet. On the other hand, in

some cases of transient albuminuria with oxalates (Ur. Moxon's
intermittent albuminuria), no special diet seems to have been
indulged in, and the patients were often slightly out of health

—

that is languid and weak, with deficient appetite, conditions
recognizable less by the patient than by his friends.

2. From exercise.—A temporally albuminuria has been known
to occur after running a long distance, and after other severe
muscular efforts.

3. Possibly related to the last is the gi'oup of cases which Dr.
Pavy has called cyclic albuminuria. It occurs in persons in

good health, between the ages of nine and forty-nine, and is

characterized by the presence of albumen at certain times in the

day, Avhile it is absent at others. Thus, in the early morning it

cannot be detected ; it is present from about 9 a.m. to 5 or 6 p.m.,

and again disappears from the urine passed at night. The
albumen has been shoAvn to depend entii'ely upon the assumption
of the erect position, and accompanying exercise during the day

;

and it disappears as a result of the recumbent po.sition at night.

The amount of food taken has no influence upon it. Dr. Pavy
observed that pure serum-albumen was not present in these cases,

but a mixture of serum-albumen with alkali-albumen, precipi-

table by the organic acids, such as citric. Dr. Moxon alluded to

what must have been similar instances under the term remittent

albuminuria.
4. Disturbed innervation may be the cause of transitory albu-

minuria, e.(/., mental anxiety and prolonged study ; and perhaps
in this way may arise cases Avhich are due to masturbation.

5. Paroxysmal Albuminuria.—This Avas regarded by Dr. Fagge
as a mild form of paroxysmal hjemoglobinuria, in which the

haemoglobin broke up into hsematin and globulin, and Dr.

Ealfe holds a similar view, suggesting that it is due to an in-

creased h£emolytic action of the liver. The patients have malaise,

a sallow tint, and subsequently albuminuria ; the urine contains

at the same time excess of urea and of urobilin.

6. Cases of albuminuria persistent for years, without any other

signs of Bright's disease, are described ; but they must be ad-

mitted with gi-eat caution into the present category.



PEPTOXUBIA.

The explanations of these varieties of albuminuria are still

much discussed; and they are likely to vary with the views

held as to the pathogeny of albuminuria in general. Abnormal
diffusibiUty of albumen, increased pressm-e in the glomeruh (as

fi-om exercise or the erect posture), and vasomotor paralysis

from modified innervation, are relied upon to explain some cases.

Tliose who accept the view that albuminuria depends on the

failure of the tube-cells to take up that which has filtered through
the Malpighian tufts, will refer many functional cases to a tem-
porary want of activity or vitality on the part of these cells.

Diagnosis.—In order to distinguish these cases from the

gi-aver instances of Bright's chsease, a single examination of the

urine is seldom sufficient. If albuminuria is discovered, as it

often is, in the routine examination of the urine for life insurance,

or admission to a school, a city office, or to the public services,

where the individuals are presumably healthy ; or if it is found
in a young person, who is at most only a little languid and out of

sorts, a diagnosis of Bright's disease should not be hastily made,
but the urine passed at different periods of the day should be
tested to see if the albuminuria is determined by any of the
factors—diet and position—alluded to ; and especially to see if it

is at any time absent. In chronic Bright's disease, the albiunen
fluctuates during the day, but the entire absence at night and
dm-ing the early morning is very characteristic of the functional
forms. The albumen is always small in quantity ; casts are, as a
rule, absent, except in the cases brought on by exercise ; the
pulse shows no high tension, and the heart is normal.
Prognosis.—The immediate future of these cases is on the

whole favourable, and in the large majority cure takes place

;

but the occurrence of such a disturbance of the renal function,
especially if long continued, must make one regard the kidneys
with some distrust, as likely at some distant time to become
the subjects of Bright's tUsease.

Treatment.—^^^lere the cause can be recognized, such as diet
or exercise, this should be altered or avoided. Where calcic
oxalate seems to be responsible, dilute nitro-hydrochloric acid
may be given, and meat, excess of vegetables, and wines excluded
from the diet. In cases of cyclic albuminm*ia, where the health
is maintained, no treatment seems necessary : the urine should be
watched from time to time, and any other symptoms that arise
must be met by suitable remedies.

PEPTONURIA.
Peptones occur in the urine either alone, or with albumen, in a
number of acute diseases, after absoi-ption of inflammatory
exudations, as a result of irritation of the urinary mucous
surfaces, or from other causes. They are recognized by placing
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a drachm of Feliling's solution in a test-tube, and carefully
floating the urine on its surface ; a zone of phosphates forms at
the junction, and above this a delicate rose-coloured halo, due
to the pci^tones. Should the peptones be mixed with serum-
albumen, the halo will be mauve ; if onl}^ albumen is present,

liurple (kalfe). Dr. S. Martin recommends precipitation of all

the protcids by saturation with ammonium sulphate, when the
peptones remain in the filtrate, and can be detected hy the above
test, or by adding two or three drops of nitric acid, then boiling,

and, to the cooled solution, adding liquor ammonia;, when a

brown colour is formed.
Peptones are also precipitated by the following albumen-

tests :—-Picric acid, brine, and potassio-iodide of mercury ; liut

they are not thrown down by heat, nitric acid, or potassium
ferrocyanide (see pp. 678-680).



in

CmONIC INTOXICATIONS AND THE

EFFECTS OF HEAT.

L'nuer this term are included the results of the more or less con-

tinued use of alcohol, not the immediate effects of a considerable

overdose, known as drunkenness or intoxication. The symptoms
of the latter are familiar, and usually subside as the alcohol passes

through the system. Occasionally, however, from the rapid

imbibition of large quantities of spirit in those unaccustomed to

it, a fatal result may ensue. It is preceded by unconsciousness,

with pupils sluggish or fixed, dilated, or contracted ; small pulse,

cold, clammy skin, stertorous respiration ; and sometimes delirium

or convulsions.

This commonly occurs in those who habitually drink freely,

who may have been not infrequently drunk, and who have
recently been taking unusual quantities continuously for some
days. It is often indeed stated that the patient had left off drink-
ing for two or three days before the symptoms come on ; but as
a distaste for drink is sometimes one of the first manifestations
of the disease, it is probable that this is an explanation of the
apparent anomaly. Delirium tremens is also sometimes deter-
mined in habitual di-inkers by some severe shock, such as the
fracture of a bone, or tlie onset of pneumonia, erysipelas, or other
acute disease, witliout evidence of any bout of drinking beyond
the daily average.

Symptoms.—The first symptoms are disturbed sleep, restless-
ness, irritability, and loss of appetite ; and with the disturbed
sleep there are unpleasant dreams, and some wandering. In the
morning the patient may be more rational, but the delirium
returns at night ; the next day the delirium continues, and shows
its characteristic featm-es. The patient is constantly talking,
addressing either those about him, or imaginary persons whom
he supposes to be present. He talks on his business, or on other

ALCOHOLISM.

Delirium Tbemens.
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affairs, frequently changing from one subject to another. If
spoken to he may be recalled to his senses for a moment, liut
soon relapses. In the pursuance of his thoughts he may try to
get out of bed, or pull the bed-clothes about. With this there
is very marked tremor ; the hands shake with quick oscillation
whenever he moves them

; the lips and tongue tremble when
he speaks. As the condition gets worse he has very definite
hallucinations and illusions. Objects in the room or figures on
the wall-paper are conceived to be animals, or insects: he is

constantly seeing cats, dogs, rats, mice, or blackbectles running
after him or crawling about tlie bed ; he looks under the bed, or
behind the curtains, or peers behind any bystander, and is sus-
picious of injury from those about him. He may under some
such false impression strike those who are near

;
but, as a rule, he

can, Avith a little firmness, be controlled, and it is often ea.sy to
turn his thoughts for a moment in another direction.

Other symptoms accompany this mental and muscular dis-

turbance. The face is flushed, the conjunctivae are suffused, the
tongue is thickly furred and becomes dry as the disease progresses.
The pulse is quick, soft, at first full, afterwards small and feeble

;

the temperature rises to 102° or 103°, and there is occasionally
hyperpyrexia (106° or more). The skin is generally moist or even
profusely persjjiring ; and the urine is accordingly dark-coloured,
scanty, and of high specific gravity. It may contain a small
quantity of albumen. According to Growers there may be indica-

tions of early optic neuritis.

About the end of the third day, Ur. Fagge says, with consider-

able constancy in favourable cases, some improvement begins to

show itself. Hitherto sleep has been entirely absent, but now he
falls into a slumber Avhich may last eight or ten hours, and he
wakes much refreshed, the delirium and trembling are less, and
gradually improvement takes place in all respects. In more serious

cases the face loses its colour and becomes pale and earthy, the

pulse is quick and feeble, the delirium is less active, the patient

more prostrate ; he lies on his back muttering, and semi-comatose.

Finally death takes place, preceded, it may be, by convulsions or

hyperpyrexia. In some instances the symptoms are comparatively

mild, and subside in a day or two ; in others, the long-looked for

sleep is not directly curative, but is repeated more than once

before recovery is ensured.
Death occurs from exhaustion ; from cardiac failure, and this

is sometimes sudden ; or from pneumonia.
Morbid Anatomy.—The changes are not very pronounced;

some congestion of "the cortex of the brain, of the bases of the

lungs and of the kidneys, may be all that can be found. Thicken-

ing and opacity of the membranes of the brain is a chi'onic condi-

tion not responsible for the acute symptoms.
Diagnosis.—^It may be simulated by meningitis, and apparently

by (jeneral paralysis of the insane. The former is generally
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distinguished by early convulsions, or later on by paralysis,

sometimes, but not always, by headache, or by the duration of

the symptoms. In the latter, a carefully studied history ought

to help to a right conclusion. In all cases of delirium tremens

it should be i-emembered that pneumonia or fever may be

present.

Treatment.—The patient should be kept as quiet as possible

in a darkened room undisturbed by visitors. If he is restless and
getting out of bed, male attendants are desirable who may with

a little management keep him under control. Extreme violence

may require a strait-waistcoat, or a sheet stretched over the

trunk, legs, and arms, and fixed to the sides of the bed ; or broad
padded leather l)ands, by which the shoulders, wrists, and ankles

can be fixed down to the bedstead, thus leaving the chest free

from restraint. These methods should hoAvever, if possible, be
avoided. The likelihood of his doing injury by getting at

knives or forks, by drinking lotions or liniments, or by jumping
out of the window must be borne in mind. Food must be given
every two or three hours in small quantities : it may be milk and
beef-tea, and it is better if it can be peptonized by the u.se of liquor

pancreaticus or similar preparations. The use of drugs has to be
approached with great caution. Narcotics seem to be called for,

and Ijromide of potassium, chloral, opium, and morphia are those
commonly employed. But there is, in delirium tremens, a remark-
able resistance to the action of such di'ugs, and the fear is that,

finding the usual doses are inoperative, one may proceed to larger
and larger doses, which remain in the body, and are only too
dangerously effective as the disease is recovering. Fifteen or
twenty grains of chloral may be given every six hours ; or a
quarter of a gi*ain of moi-phia or jl^ gi'ain of hydi'iodate of

hyoscine may be injected, and repeated at the same interval, if

requu-ed. Stimulants are better avoided, unless they become
absolutely necessary in the stage of prostration, when ammonia,
ether, or alcohol may be given.

Chronic Alcoholism.

The effects of chronic alcoholism are seen most markedly in
various nervous symptoms, in impaii-ed digestion, and in cirrhosis
of the liver; it no doubt also contributes to fatty and aT;heromatous
degeneration of the arteries, and to disease of the kidneys. These
different parts of the body may be affected separately or together

:

and, as a fact, the term chronic alcoholism is more commonly
applied to those cases where the nervous system is involved, and
less often to those in which the liver alone, or the kidneys alone,
are the seat of disease. In all cases it is important to obsei-ve
that it is not drimkenness or intoxication which leads to this con-
dition, but the constant imbibition of considerable <iuantities
of beer, wine or spirits, possibly without the individual getting
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druuk on any single occasion. The daily amount of alcohol and
the duration of the drinking habits recjuired to produce this
effect in different i^ersons are very variable.

Symptoms.

—

Nervous System.—Muscular tremor is one of the
first indications. The hands are unsteady, and the tongue
troraljles when it is protruded. The patient is restless and u-ri-

table, sleep is bad, and he wakes unrefreshed, with a feeling of
prostration that tempts him to take stimulants at once. Sinking
feelings are frequently comijlained of, which re(iuire, according
to the patient, to be met hy fresh doses of the favourite di*ink.

As things get worse, the patient is unequal to any sustained
mental effort, even the simplest business transaction must be
preceded by a glass. Sensory disturl)ances may be also present,
such as buzzing or rushing in the head, vertigo, muscae volitantes,

flashes of light, or diffused headache. There may be severe
neuralgic pains in the legs, possibly the early signs of neuritis.

In later stages the mind is seriously involved. Judgment,
intellectual capacity, volition, and the moral sense are all

weakened. The patient becomes hesitating and vacillating, unable
to follow out any definite line of action, but unscrupulous in his

attempts to get stimulants at all times. Multiple neuritis {see

p. 152), epileptic fits, irregular paralysis, or anajsthesia, and some
forms of insanity, which may be mania, melancholia, or dementia,

also occasionally result from continued excess.

Gastric Disturbance.— Tliis is generally shown quite early,

coincidently with the first nervous symptoms. There is vomituig
in the morning directly the patient rises from Ijed, he is quite

unable to eat any breakfast, and.the appetite generally is de-

ficient. The tongue is covered witii thick yellowish fur, and tlie

breath is foetid. The eyes are suffused, and the face may be tinged

with yellow.

In course of time, the minute venules of the cheeks become
dilated, the nose is red and thickened, and sometimes acne

rosacea developes. The face becomes more and more bloated,

and the blotching vnt\\ dilated venules is more marked. If in

early stages there is a tendency to obesity, a time generally arises

when the contrary effect is produced, and it is not uncommon to

see the patient with Avasted chest, arms, and legs, and the abdo-

men large from retained fat, or cirrhosed liver and ascites ; the

feet are perhaps cedematous, while the urine presents a decided

quantity of albumen. {See Cirrhosis of the Liver, Chronic Inter-

stitial Is^ephritis, and Gout.)

In addition to the diseases directly resulting from alcohol,

these patients are liable to succumb with great rapidity to any

acute illnesses, such as typhus, pneumonia, or erysipelas.

Pathology.—In chronic alcoholism the membranes of the

brain are commonly opaque and thickened, and the convolutions

are shrunken and atrophied. The changes in neuritis, hepatic

cuThosis, &c., are described elsewhere.
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Treatment.—The one essential is the abstention from alco-

hol in any form, and it is desirable that this should be im-

mediately enforced, with no attempt at diminishing the (juantity

day by day. The patient will advance all sorts of excuses as to

why he should not give it up at once, but they should not be

regarded. No drug is of any value as long as the drinking is

continued, but the craving may be perhaps diminished, and the

patient generally beneiited, by tonics, such as quinine, cinchona,

nux vomica, and cod-liver oil. To obtain sleep, liroraide of potas-

sium, hyoscyamus, Indian hemp, and occasionally morphia may
be employed. A\Tiere patients will submit to the restraint, the

r6gh7ie of a hydropathic establishment is eminently suitable.

LEAD-POISONINCI.

{Plumbism.)

This occurs among those who work in lead, or lead-salts, such
as painters, plumbers, type-founders, and compositors, and acci-

dentally as the result of impregnation of drinking water with lead

from the cisterns in which it is stored, or from taking snuff that
has been packed in lead-paper, or otherwise. It may thus enter
by the alimentary canal—the most frequent way—by the skin, or
occasionally by the na.sal raucous membrane. Like alcohol and
other poisons, it acts very differently on different individuals

;

some men are attacked with characteristic symptoms witliin a
few months of entering a white-lead factory ; others may work
in it for years with impunity.
Symptoms.—The effects which it produces on its victims are

—

(1) colic
; (2) paralysis and other nervous symjitoms

; (3) " blue
line " on the gums

; (4) anjemia
;

(o) a tendency to the occurrence
of gout • or granular kidney

; (6) disturbances of the generative
organs.

1. Lead Colic.—This is a typical colic. The patient is seized
Avith severe pain at or around the umbilicus; the abdominal
muscles are contracted, and the pain is rather relieved by firm
pressure. Sometimes there is vomiting, and the bowels are
always confined. The pain diminishes for a time and then
recurs. It is generally relieved in the course of one to three or
foiu" days. It is probably due to spasmodic contraction of the
colon, witli some dhuinution of secretion from the intestinal
mucous membrane ; but exactly how these are caused still remains
obscure. Vomitmg is sometimes a troublesome symptom before
the occm'rence of colic.

2. Lead Paralysis—The characteristic feature of lead paralysis
is the affection of the extensors of the hands, and the consequent
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" dropped wrist.*' If the arms are held out with the forearms
pronated, the hands hang down, and the patient is unable either
to raise them, or to extend the lingers. If tlie hand and tlie first

plialanges are supported in the horizontal i^osition, the i-emaining
phalanges can be extended, showing that tlie lumbricales and
interossei are still active. Indeed, the paralysis may be and is often
confined to the extensors of the fingers, the lowest two extensors
of the thumb, and the extensors of the wrist. The extensor
ossis metacarpi pollicis and the supinator longus generally escape.
The failure of extension is most marked in tlie little finger, least
in the forefinger. After a time the muscles of the back of the
arm waste, and a peculiar prominence forms on the back of the
Avrist, due to a backward displacement of the bones of the carpus,
and i)ossilily to distension of their synovial sacs. Examination
witli the battery shows reaction of degeneration ; faradism ap-
plied to nerve or muscle gives no result, and if applied to the
extensor muscles it commonly acts through these and causes
contraction of the flexors. With the galvanic current tliere is

increased contraction of the muscles, and greater activity with
the anode on the muscle (ACC), than with the kathode (KCC).
Sometimes other muscles of the arm are aiSected, especially

the deltoid, the biceps, and the brachialis anticus ; in the legs, the

long extensor of the toes and the peronei. Quite rarely there is

weakness without wasting in the upper arms or thighs, or a
universal loss of power. The interossei and small muscles of the

thumb and little finger are also paralyzed in lead-poisoning not

infre(j[uently, but, according to Gowers, they are more frequently

alJected with a form in which wasting and weakness come on
simultaneously (i^rimary atrophic), than with the above described

lesion where Aveakness comes on first (degenerative). In this

primary atrophic form the reactions to the galvanic and faradic

cmTcnts are in proportion to the degi'ee of wasting, as is the

case in progressive muscular atrophy. The two varieties may
occur together.

Sensory symptoms are rarely present with lead paralysis : there

may be darting pains, slight anajsthesia, and occasionally tremor.

Independent of paralysis chronic lead-poisoning may cause dull

aching pains in the muscles or joints, often with tenderness in

the muscles, and tingling and irregular ansesthesia in the limbs.

These are not unlike the sensory symptoms of alcoholic paralysis,

and may be due to neuritis.

Cerebral Symiitoms.—Saturnine Encephalopathy.—These may be

in the form" of hemiplegia, or of hemiantesthesia. More severe

cases, not unfrequently fatal, occm- in which convulsions, delii-ium,

and coma, with, perhaps, optic neuritis and some fever, are the

symptoms. Such cases often run a very acute course, and appear

to be more frequent in females (Oliver). Anajmia is the first

symptom, and then colic, headache, vomiting, diplopia, or defec-

tive vision from optic neuritis. In a few days the patient is con-
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vulsed, becomes comatose, and dies. In other instances there is

mental disturbance amounting to insanity, which is either acute

mania or melancholia, or progressive mental failure and muscular

-weakness, with, perhaps, convulsions.

Ocular symptoms are frequent. Besides optic neuritis and

diplopia there may be uneciual pupils, or a bilateral amblyopia

without change in the fundus, similar to urajmic amaurosis.

Optic neuritis, with hajmorrhages going on to atropliy, and

primary atrophy, and neuro-retinitis, may also be seen in lead-

poisoning.

3. The bine line on the gums, or lead line, has mainly a diagnos-

tic importance. It shows that lead has been taken into the

system. It is a dark slate-coloured or black linely-dotted line,

wliich forms in the gum close to the teeth, and consists of a

deposit of sulphide of lead in the tissues around the vessels;

this results from the union of lead with sulphur provided by
albuminous substances (partly contained in " tartar ") at the edge
of the gum. AVhere teeth are absent there is no blue line, and if

the teeth are kept exceptionally clean, or the gum lies close up to

the teeth, the blue line is absent. In such cases, it may be seen

only in portions of gum rising between the teeth. It- may exist

without any other symptom of plumbism ; it persists long after

all further entry of lead into the system has ceased ; but it dis-

appears in the course of six to twelve months, or more.
4. Sufferers from lead-poisoning are generally anaemic, often

remarkably so, with a sallow earthy look. The red corpuscles
are actually diminished in number, and the haemoglobin to a pro-
portionate extent. The anaemia is often the earliest indication of

impregnation Avith lead.

5. The relation between lead, gout and granulur kidney is very
intimate. Chronic lead-poisoning leads to a diminished excretion
of uric acid, and gout is frecjuent in those who suffer from lead-
poisoning. Conversely, it has been stated by Su* A. Garrod, that
persons who have suffered from gout are readily affected by lead
given medicinally. Albuminm-ia is often found to occur in chi'onic
lead-poisoning, and sometimes th|s is ceitainly due to the kidneys
becoming gi-anular.

6. The disturbances of the generative organs which occur are
abortion in pregnant women, and menorrhagia in others.
Pathology.—Lead has been found in various organs, namely, the

brain, liver, and spleen, also in the bones; but in very small quantity.
It obviously interferes in some way with the formation of blood,
as shovTi by the anaemia, and profoundly modifies other metabolic
processes in the body, as seen by its relation to uric acid. The
paralytic symptoms are mainly due to a neuritis, which has l)een
found most marked in the intra-muscular twigs, less so in the
larger trunks, and is usually absent in the parts near the nerve-
roots. In a few cases atrophy of the nerve-roots has been seen,
and in some even changes in the anterior cornua, but, as a rule,
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the spinal cord is quite healthy. In the muscles the usual
dogcnei'ative chanj^cs are found (p. 149).

Diagnosis.—Tliis deiiends for the most part upon the history
of lead-poisoninf?, upon the presence of a blue line upon the j^ms,
and ujjon the discovery of lead in the urine. The history

may have to be investigated with the greatest care, as lead
may get into the system by the most unexpected means. If

paralytic symptoms are present, a history of colic is often

obtainable, and in nearly all cases the blue line is present,

though in very cleanly i^ersons it may only be found between
the teetli, or possibly not at all. Simple double paralysis of the
extensors of the forearms is probably due to lead ; but if the
small hand muscles are involved, the resemblance to progressive

muscular atrophy is very close. The m'ine should be examined
after iodide of potassium has been taken for a week, as the

effect of this di'ug is to cause lead deposited in the system to be
taken up by the cu'culation and secreted by the urine.

Prognosis.—Typical wrist-drop often recovers, but it may be
very slowly. Severe cerebral symjjtoms endanger life, but if

death does not occur, recovery may be complete.

Treatment.—The patient should give up his occupation, or

prevent in whatever way may be necessary the introduction of

more lead into his system.
Colic generally yields readily to a full dose of opium combined

with a simple pm-gative: an ounce of castor oil with lo or 20

minims of tincture of opium is a common and successful

prescription. Sometimes it may have to be repeated ; a strong

saline purge may be given, or a drop of croton oil may be added

to the castor oil. Hypodermic injection of morphia may be used

instead of opium. Hot fomentations or poultices should in the

meanwhile be apphed to the abdomen. Iodide of potossium, in

5-grain doses, three times daily, should be given for two or three

weeks afterwards.
In paralytic afections the iodide should also be given, and the

muscles galvanized witli the continuous current; if after some

time they react well to the faradic current, tliis may then be

substituted. Massage may also be tried.

Anwmia must be met by suitable ferruginous treatment, an

addition to what is necessary to prevent further impregnation,

such as removal from work and the use of potassium iodide.

Prophylaxis.—It is unnecessary to say much on this pointy

Tlie protection of lead-workers is a matter for the employers of

labour, or, failing them, for the State. It is obvious that cisterns

or pipes used for di-inldng water should not be constructed of

lead, nor should recourse be had to this metal for the preserva-

tion of anything, such as food, drink, snuS, or tobacco, which

is to be afterwards taken into the .system.

i
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INSOLATION.

(Sunstroke. Heat Apople.vi/. Thermic Fever)

Insolation occurs only occasionally in the hottest summer in the

liritish Isles, but fre(iuently in India and other tropical parts.

It is, no doubt, the result of heat upon the body, though it is

not necessarily caused by the direct action of the sun's rays.

Thus the symptoms develope in barracks, workshops, and similar

buildings, almost as often as in the open air. A moist atmosphere

is more favourable than dry air, and the individual is predisposed

to it by habits of intemperance in general, and by excessive

exei'tion at the time.

Symptoms.—Tliese occur in three forms according to Sir

Joseph Fayrer: a syncopal, an asphyxial, and a hyperpyrexial

form.
Syncopal or cardiac form. The patient suffers from faintness,

or complete syncope, nausea, or vomiting; the surface of the

body is pale, cool, and moist ; the pulse is quick and feeble.

Death may take place from heart failure, but recovery is frequent.

Asphyxial Form.—In this the symptoms come on quite suddenly
—a true stroke. The same collapse and cardiac failure are

present as before, but respiration fails as well.

Hyperj)yrexial Form.—This often developes gi'adually, the early

indications being weakness, restlessness, and sleeplessness, nausea
or vomiting, thirst and anorexia, giddiness or headache, hurried
bi'eathing or precordial anxiety, and often profuse and frequent
micturition. There may be incoherent talking, or a temporary
state of delusion ; the patient becomes unconscious, with laboured
stertorous breathing, rapid feeble j)ulse, contracted pupils, and
Hvid or congested face ; and the temperatm'e is found to reach
109°, 110°, or 111°. This may be succeeded by convulsions, sup-
pression of urine, and death.
Anatomical Changes.—Very little is noted in the ca.ses

of rapid death from cardiac or respu-atory failm'e. In the
hyperjiyrexial form the blood remains fluid, the heart is con-
tracted from coagulation of its myosin, the lungs are intensely
engorged, with haemorrhage under the plem*a, the cerebral
meninges are congested, and it is said that there may be evidence
of early meningitis.

Prognosis.—The mortality is stated to be from 45 to 50 per
cent., and in cases that recover sequelae are often observed,
which may be, according to Sir J. Fayi'er, weakness from obscure
structural change in the cerebrum, or chronic meningitis, epilepsy,
defective memory, nervous irritability, headache, insanity, partial
paraplegia, partial or complete blindness, or extreme intolerance
of heat. The syncopal form is least likely to be attended with
sequelte.
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Treatment.—Removal from the source of heat, and the use
of the cold douche arc necessary in all varieties. In the syncopal
form the douche must not be too long continued, and the con-

dition of the pulse may reciuire direct stimulation. In the
hyj)crpyrexial form the temperature must be reduced as (juickly

as possible ; if ice can be obtained it should be put in the
water used, or it may be rubbed directly over the body of the

sufferer, until the temperature in tlie rectum nearly, but not

cjuite, reaches the normal. The use of antipyretics has still to

be recorded. Antijiyrin has been injected subcutaneously in

the United States with good results. For sequelje, removal to

a cool climate, iodide of pota.ssium, and coimter-in-itants are

advised.
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DISEASES OF THE OKGANS OF

LOCOMOTION.

ACUTE RHEUMATISM.

The terms rheumatism and rheumatic correspond in their wider
acceptation of the ideas of pain, of an origin in cold or damp,
and of an affection of the joints. Thus, a typical rheumatism
would be a painful joint affection resulting from cold or dami).

In its etymology, the word rheumatism—from /Jew, I flow—is con-

nected with catarrh, and hence with the idea of cold. The loose

way in which it has even recently been employed in medicine is

shown by such names as " rheumatic facial pai-alysis," meaning
facial paralysis from expo.sm'e to co/rf; "syphilitic rheumatism,
in which neither joints nor cold are in question, but only a painful
periostitis; "rheumatic gout," which, if it signifies anything
beyond simple gout, must mean a gout in which m&nyjoints are
affected. But in the present day, acute rheumatism or rheumatic
fever is taken as the type of the disease, and we should, as far as
possible, limit our use of the term rheumatic to such lesions as
can be shown to be directly associated with it. Acute rheuma-
tism is characterized by inflammation of several joints at the
same time or successively, with pyrexia, profuse sweating, and a
tendency to inflammation of the endocardium, pericardium, or
pleura.

etiology.—The disease occurs in both sexes, and at nearly
every age; but it is very rare after fifty years of age, and in
infants. It occurs with greatest frequency in its most perfect
form in

.
adults between fifteen and thii'ty, and quite commonly,

though in a less typical manner, in young children. The tendency
to its occurrence is, to a certain extent, hereditary. Its most
constant exciting causes are cold and damp, and these are found
to be in operation in a large proportion of the cases. It is, no
doubt, in accordance with this that it is least frequent in Eng-
land in the months of July, August, and September, and that the
sufferers from rheumatism include a large proportion of servant
gii-ls and others of the poorer classes. Rheumatism has an
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irapoi-tant relation to chorea, Avhich has been mentioned in the
chapter on tlie latter; and scarlatina may be followed by a
multiple synovitis, which, if sometimes certainly septicemic is at
others quite indistinguishable from acute rheumatism.
Symptoms.—^rMnVAs.—The onset of acute rheumatism is

sometimes (luite sudden, so that the patient first feels a pain in one
joint, and then successively in others ; or there are a few days of
obscure illness before the pains in the I'oints occur to mark its
nature. There may be a little sense of chilliness, but there is
rarely a distinct rigor such as occurs in pneumonia or pleurisy
The loiee is often first attacked, and then the ankle ; in other-
cases the wrist or the shoulder. Whichever is first affected, the
disease may soon spread to other joints in the body, so that
the shoulder, elbow, wrist, and phalangeal joints, the hip, knee,
ankle, and phalangeal joints of the toes, may all be inflamed at
the same time or successively. Not infrequently the sterno-
clavicular joint, and even the vertebral and costo-vertebral joints
are undoubtedly affected. But the extent of the disease is very
variable. In one only two or three joints may be inflamed ; in
another a great number; and an important feature of acute
rheumatism is the way in which some inflamed joints will
quickly recover, while others become involved; and these last
Avill get Avell, Avhile fresh joints suffer, or those first affected
become again inflamed. The disease flies from joint to joint.

A joint attacked by acute rheumatism is swollen, red, hot,
tender to touch, and painful. The swelling is most manifest in
the knee, where effusion can easily be recognized, in the ankle,
in the wrist, and in the joints of the fingers. The colour is

mostly a bright pink, and not the dark red of gout and some
erythemata; it rarely covers the whole swelling, and may be
in patches. The tenderness is sometimes extreme, so that a
slight shock on the bed, and any clumsy handling of the joint,

will cause intense pain. It may persist after spontaneous pain
has subsided. In the shoulder, hip, and elbow joints, pain and
tenderness are the chief evidences of rheumatism, as slight

swelUng is not easily recognized, and redness is generally absent.

The joints have been found in fatal cases to contain a tm-bid
synovia, Avith shreds of fibrin. Leucocytes are present, but the
fluid is never j)m'ulent. The synovial membrane itself is vascular,

and covered with a layer of lymph. Probably the joint-changes

are even slighter than this when such rapid subsidence takes

place as is often witnessed.

It has been stated that the synchondroses are also sometimes
involved in rheumatism. Undoubtedly the sheaths of the tendons

about certain joints are often inflamed, especially those about the

wrists and ankle ; and some of the redness that extends on to the

dorsum of the foot and hand may be due to their inflammation.

With this multiple arthi-itis there is always associated some
pyrexia. It is very variable, both in intensity and duration. It
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does not commonly rise above 103° F., oscillates with some irregu-

larity, and mostly subsides with the inflammation of the joints.

It may last nine or ten days if the disease is untreated, or treated

inefficiently, but it often ends sooner ; and it recurs with any

fresh lighting-up of the arthritis. It is also influenced by the

cardiac lesions, especially pericarditis, or by pleurisy ;
and it

sometimes rises to a gi-eat height, becoming thus a dangerous

complication {hyperpi/re.rin).

Profuse swenttm/ is a characteristic of rheumatism, and occurs

without materially reducing the pyrexia. Tlie sAveat has a pecu-

liar sour swell, but the reaction is not always strongly acid, and

may be even neutral. AVlth this there may be an eruption of the

clear vesicles called su(lami7ia, or of the vesicles containing a point

of pus, and surrounded by a pink areola, knoAvn as miliaria. The
fever is not generally accompanied by much cerebral disturbance,

and delirium is not a marked feature in uncomplicated acute

rheumatism. The tongue is usually large, broad, flabby, and
covered Avith a thick, Avhite, creamy fur. The appetite is bad,

and the boAvels are constipated.

Cardiac Lesions.—Though rheumatism often inms its course

Avithout any alSection of the heart, still the cardiac lesions are so

frequent, and of such importance, that they are generally con-

sidered less as complications than as part of the disease itself.

Moreover, it seems clear that rheumatism may sometimes mani-
fest itself in the heart Avithout affecting the joints, especially in

children—a possible explanation of some cases in Avhich a patient
comes under treatment Avith a first attack of rheumatism and an
obviously old disease of the valves. Tlie proportion of cases in

Avhich cardiac lesions occm* is differently given by authors ; it is

probably somcAvhere betAveen a third and a half. They occur
more frequently in children, and in first attacks. The occurrence
of endocarditis is sometimes marked by increase of fever or by
some prsecordial distress, or by quickened action of the heart;
but in the great majority of cases it is revealed only by ausculta-
tion, Avhen a soft bruit may be heard muffling or replacing the
first sound of the heart, either at the apex or at the base in the
aortic area. A hsemic murmur, systolic in rhythm, and rough in
({uality, is sometimes heard in the second left intercostal space, and
must not be mistaken either for aortic endocarditis or for a basal
pericarditis; the patient is often, but not ahvays, an£emic. The
murmiu- indicative of endocarditis may disappear in the course
of the illness, or may persist into convalescence. Exceptionally,
pronounced heart-failure shoAvs itself Avithin a fcAV months of the
rheumatic attack. Pericarditis may accompany endocarditis, but
is on the Avhole less frequent ; its onset is more often attended
Avith subjective symptoms, such as prjecordial pain or distress,
local tenderness, rapid action of the heart, and occasionally
considerable elevation of the temperature. Friction sound
and increase of prjecordial dulness from effusion are the usual

60
'
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physical aigns : tlic diiliicss may extend upwards to the first inter-
costal space, an inch or more beyond the left nipple, and an inch
and a half to the right of the middle line ; but the effusion is

rarely sufficient to prevent the persistence of the rub till the
subsidence of the inflammation.

Pleurisy with effusion may occur in association with pericar-
ditis

;
it may be single or double ; and if single is mostly on the

left side. The patient may complain of pain, but the pleurisy
is often fii'st noticed by observing the markedly high thoracic
breathing of the patient, when an examination of the bases will
show, on one or both sides, dulness, deficient tactile vibration,
weak breathing, or soft high-pitched bronchial breathing.

Similar physical signs are occasionally brought about in ca.ses

of great pericardial effusion, by compression of the left lung from
the front by the distended pericardial sac. Lobar pneunwnia is

quite rare in acute rheumatism
; bronchitis is more (!ommon.

The other lesions deserving of mention are tonsillitis, which
sometimes occurs early in the case, and various cutaneous lesions.

Besides the sudamina and miliaria already mentioned, different

forms of erythema may occur, esj)ecially E. marginatum and
E. papulatum. Every now and then one sees a purpuric erux^tion

compUcating rheumatism ; it is mostly in the form of small red
petechia? about the feet and ankles; sometimes the purpuric
spots are much larger and more generally scattered. The name
peliosis rheumatica has been applied to this condition. Another
lesion occasionally seen in rheumatism, especially in children,

consists of small subcutaneous nodules, which occur in the neigh-
bourhood of joints, and over bony ridges antl prominences else-

where. They are freely moveal)le under the skin, and slightly

on the fibrous structures lieneath them ; and consist of wavy
fibrous tissue, with spindle-.shaped nucleated cells, and some
vessels. They last a variable time, and may disappear in a few
Aveeks. Chorea and cardiac conditions often co-exist with them.

Hyperpijre.via.—A very important, though happily rare, com-
plication of acute rheumatism is that known as hyperpyrexia.

For some time the cases in which this comphcation formed the

prominent feature were described as cerebral rheumatism ; but it

is now known that although the symptoms point to grave cerebral

disturbance, they are the result alone of an excessively high

temperature, and that visilile lesions of the brain or its mem-
branes are absent. Hyperpyrexia is not restricted to any parti-

tieular class of ease; it may supervene equally in one that appears

well on the road to recovery, and in one that has tln-eatening

lesions of the chest. It is not determined by any considerations of

age, sex, occupation, previous illnesses, climate or season
;
but it

seems to occur with greater frequency in some years than in

others.

In a certain proportion of cases, some warning is given : the

joint-pains cease somewhat suddenly, and the sweating ceases;
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the patient becomes restless, and, after a few hours, talkative or

even delirious. The temperature, formerly perhaps under 100 ,

is now found to have risen to 105° or 106°, and, unless measures

be (luickly taken to rediu-e it, it rapidly reaches 107°, 108°, even

HO'' and 111°. The delirium is at first moderately active, the

muscles twitching, the eyes restless, and the patient may try to

get out of bed ; the face is generally dusky red, and tbe tongue dry

and tremulous. AVhen the temperature exceeds 107°, the patient

becomes semi-comatose, or even quite comatose, a condition

which is always present if the thermometer marks 110°. Under
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FiQ. 22.

—

Hypebpyeexia in Acute RHEtrsiATiSM.

Fatal Tcnnination.

suitable treatment for reduction of the temperature, recovery
often takes place ; but otherwise the respiration becomes more
frecjuent and shalloAV, the face more dusky or livid, the pulse rapid
and feeble, rales accumulate in the chest, and death ends the scene,

often within twelve or twenty-four hours of the first indication of

hyperpyrexia. Even if the temperature is reduced to tlie normal,
it may rai)idly rise again ; and this alternation may occur five or
six times, either to end in recovery or in death by exhaustion.
Course of Acute Rheumatism.—Acute rheumatism is in itself
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by no means a fatal disease : tlic majority of cases recover.
If untreated, the symptoms may last from ten to fourteen days,
when they will often subside; if treated by the method now
usual, the pains and fever are often gone within a week. In any
casc,_ however, rheumatism sliows a great tendency to ridajw,
the joints being affected in a precisely similar manner after an
apyrectic painless interval of from two days to a f(jrtniglit.
In such a relapse the patient runs just the same ri,sks in regard to
the heart, and to the occurrence ot hyperpyrexia, as he does in the
first attack. Another relapse may succeed, or irregular affections
of now one, now another joint, witli or without marked pyrexia.
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FiQ. 23.—Hypebpyeexia in Acute Eheumatism.
Recovery.

Sometimes recovery is delayed by the persistence of the inflam-

mation in one joint for weeks or months
;

pain, swelling, and
stiffness are prominent troubles, and the joint has ultimately to

be dealt with on surgical principles, with rest, splints, and local

treatment. Another cause of delay in convalescence has already

been mentioned, namely, the rapid progress of an endocarditis, so

that the patient passes at once from rheumatism into pronoiuiced

heart disease, with mm'murs of aortic or mitral disease, and fail-

ing cardiac muscle.
Death takes place iu rheumatism chiefly from hyperpyrexia

and from the thoracic complications, especially when endocar-

ditis, pericarditis, and pleuritic effusion on one or other side occur

simiiltaneously. Even from these, however, the patients not in-

frequently recover.
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Morbid Anatomy —The condition of the joints has already

been described. In the tendon-slieaths have been found opaque

serum and greenish-yellov lymph. In cases dying with thoracic

complications are seen the characteristic lesions described under

Endocarditis, Pericarditis, and Pleurisy. Where hyperpyrexia is

the cause of death, there are not necessarily any lesions, other

than such slight changes as may be recognized in the joints. The
lungs are mostly congested, and so are other organs, but beyond
this they may be perfectly healthy ; there may be no pneumonia,
no pleurisy, no endocarditis or pericarditis. When lesions are

jiresent, the most common are pericarditis, endocarditis, pleurisy,

pneumonia, and softening of the liver, spleen, or kidneys. Menin-
gitis was found in two out of twenty-four cases noted in a report

on the subject by the Clinical Society. In some cases of rheuma-
tism with purpura, the intestine has presented an extremely
congested and ecchymosed mucous membrane.
Pathology—The oi)inion has long been held that rheumatism

is due to some acid x>oison circulating in the blood. CTOut,

Avhich has many similarities, is known to result from excess
of lu'ic acid in the blood ; and the sour-smelling sweat of rheu-
mati.sm seemed itself to .suggest such a yiew. Some have held
that lactic acid was the offending ingi-edient

;
apparent sup-

port is derived from the fact that Sir W. Foster caused rheumatic
symptoms by the administration of lactic acid to patients suffer-

ing from diabetes. Dr. Latham advocates a similar view, when
he shows that lactic acid may be obtained as a bye-product in the
decomposition of albumen into urea and carbonic dioxide ; and that
salicylic acid, whose influence in curing rheumatism I shall j)re-

sently mention, may prevent the formation of lactic acid by com-
bining -with its chemical antecedents.
Many facts have been supposed to point to an origin in the

nervous .system, such as its association with chorea, the occasional
transmis.sion of an Inherited tendency, the occurrence of joint
lesions in locomotor ataxy, and some other structural nerve-
lesions. In the sense that there is a definite lesion of the nervous
system in cases of rheumatism, such a view could not be accepted

;

but Dr. Latham has tried to connect the chemical and nervous
theories by the help of vasomotor action, and the centres which
control it. Yet another view is that rheumatism is an infective
disease, due to a micro-organism.
Diagnosis.—This usually presents no difficulty, the occurrence

of joint-pains, with redness and swelling, fever and profuse
sweating, being mostly decisiA^e, especially if it occurs in young
persons with previously good health, or, on the other hand, with
a previous history of rheumatism or of heart disease. But if
multiple synovitis occurs in Avomen after confinement, it may be
of a septica^mic or py£emic nature ; and imder other circumstances
Pffsemia may give rise to joint affections deceptively like rheu-
matism. In the latter, the inflammation flits from joint to joint

;
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in the rornicr, the joints once attacked only slowly recover.
Synovitis after yonon-kwa must be distinguished from true rheu-
matism

;
it also is more persistent, and is only rarely accompanied

•with cardiac complications. Some diseases, in which the joints
are not nuvinly involved, may for a time be confounded with rheu-
matism, chiefly on account of pains in the limbs, as well as fever

;

for instance, typhoid in its earliest stage, reUqmny fcm; and acutl
infective osteo-myelitin. A careful examination of the limbs will
generally show that the joints are not alone or chiefly involved,
as in rheumatism. The diagnosis from yout will be given with'
the description of that disease.

Prognosis.—This is, for the mo.st pai-t, good so far as im-
mediate reco^'ery is concerned. Most danger is to be appre-
liended from the coincidence of endocarditis, pericarditis, and
pleural effusions, and from the occm-rence of hyperpyi-exia. In
the former, recovery may take place even with extensive effu-
sions: those into the pleura are less to be feared than those into
the pericardium. Hyjierpyrexia is dangerous in proportion to
the temperature reached before cooling measures are adopted

;

but repeated rises of temperature after reduction may be fatal,

apparently from exhaustion.
Treatment.—For the efficient treatment of even mild cases

of rheumatism, rest in bed is absolutely necessary; in severe
cases the patient cannot do otherwise than lie still. The joints
should be protected from every risk of injury. Sometimes it is

desirable to raise the bedclothes from the iimbs by a cradle ; and
some local relief to the pain may be obtained by wrai>ping them
round with cotton wool, upon which, in severe cases, a little

anodyne, as belladonna or opium liniment, may be si^rinlded.

The diet should consist mainly of milk ; indeed, if it is well borne,
it may be given alone, or diluted with barley-water, lime-water,
or soda-water.
The drugs now almost miiversally employed are saUcin,

salicylic acid, and salicylate of sodium. When the patient is

fully under the influence of one of these drugs, the pains dis-

appear, the redness and swelling of the joints subside, and the
temi)erature falls two or three degrees, it may be to the normal.
If the drug is then lessened or discontinued, the j)ains will most
likely return: if the dose is maintained, the rheumatism jua}'

be practically cured from that time; liut tlie treatment, both
by drug and diet, will have to be continued for ten days or

more, at the end of which time some relaxation may be cautiously

allowed. The eificient dose of either of these compounds is -20

grains every two hours during the first twenty-four or thirty-six

hours. Some give a smaller dose every hour for the first four

or five hours, and then diminish the frequency to every two
hours. With these doses it may happen that in the course of

the second day the j)atient suffers from headache, deafness,

tinnitus aurium, and perhaps slight delirium, which cease when
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the drug is withdrawn. If it is pushed, the delirium may become
active, or violent, the patient getting out of bed and running

about the room. Occasionally, vomiting, a slow or irregular

pulse, albuminuria, epistaxis, or hajmaturia, has occurred. As
a rule, the earlier toxic symptoms coincide with the subsidence

of the pains ; but this having been obtained, it is desirable to reduce

the frequency of the dose, so as to avoid any further development
of the toxic effect, and yet keep up the influence on the rheumatic
disease. Thus, for a few days it may be given every three hours,

then every four or six hours, finally three times a day, until, in

not less than a week fi'om the last pain or the last abnormal
temperature, the drug may be stopped altogether. About
this time, also, the diet may be increased by the addition of

farinaceous food, and, after a few days, meat-broth, fi.sh, and
finally meat may be given. If, howevei", there is any return of

the rheumatic symptoms, the diet must again be reduced to milk
alone for a time.
Between the three drugs under consideration there is no material

difference in their effect upon rheumatism. Many physicians
prefer the sodium salt, others the pure acid ; at Guy s Hospital it

has for some time been the practice to give the sodium salt

until toxic symptoms are produced, and then to change it for
salicin. In any case the occm'rence of delirium, and of cardiac
depression in some cases, makes it necessary that its use in the
first days of the illness should be very carefully watched. Some-
times these drugs are not so successful ; the pains continue in
abated form, or relapses frequently occur : a combination of
quinine with salicylic acid may be then useful. Or recourse may
be had to the old alkaline treatment—potassium bicarbonate or
acetate, 20 grains every four hours.
The treatment of the cardiac complications is described elsewhere

(pp. 449, 494). Prolonged rest in convalescence is desirable after
endocarditis or pericarditis, to diminish any strain upon the valves
or cardiac muscle. Pleural effusions, even if abundant, generally
subside, and as a rule need not be tapped.
The treatment of hyijerjiyrexia must be at once prompt and

energetic ; it consists in the application of cold externally when-
ever the temperature is found to be rising above 105° F. Sali-
cylic acid and other antipyretics cannot at present be trusted to
do this with suiiieient rapidity, and the best method of applying
cold is by immersion of the patient in a bath of water, cooled to
60° or 50° r. by masses of ice, if necessary.
The patient, even though comatose and apparently moribund,

must be placed in the bath and kept there from ten to twenty
minutes, or until his temperature has fallen below 100° F.
By thLS time he generally shows signs of returning consciou.s-
ness. He should be placed in bed ; the extremities may be kept
warm, but only light coverings should be placed on the body : a
httle brandy may be given, and the temperature carefully taken
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every half-hour. A rise to 104° should again be met by the bath.
If at any time a bath is not available, the body may be cooled by
packing it in sheets wrung out of ice-cold water, or by rubbing
over the surface of the body with lumps of ice until the reiiuired
effect upon the temperature is produced. The fall of the tem-
perature is often accompanied by an increase of the joint-pains,
and the rheumatism may afterwards continue in its ordinary
form.

OSTEO-ARTHKITIS.

Undeh this name will be described the disease which has at
different times been called rheumatic (/out, chronic rheumatic
arthritis, rheumatoid arthritis, arthritis deformans, and nodose
rheumatism. It is very probable that all cases of joint-disease
inviting the name chronic rheumatism really present the same
anatomical changes, at least in theii' early stage, and should
therefore be considered under this head, whether they have
arisen in connexion with acute rheumatism, or appear to be quite
independent of it.

etiology.—Osteo-arthritis occurs at all ages. The female sex
is somewhat more liable than the male. It is more common in

the poor and weakly than in those of better position ; but the
latter are by no means exempt from it. As to antecedents, in

a small number of cases there have been one or more attacks of

acute rheumatism. Sii' A. Garrod thinks it has association with
phthisis ; and Dr. Ord traced a connexion with ovarian and
uterine irritation in women, showing that attacks might be
determined by the occurrence of the menses, or by their

climacteric cessation, or by other disturbances of the function.

Cold and damp often lead to an attack, as well as predispose

to it.

Morbid Anatomy. — In the early stages there may be

effusion into the joint, the synovial membrane is vascular and
thickened, and the articular cartilage undergoes softening. This

softening begins with proliferation of the cartilage cells, the

matrix splits into fibres perpendicular to the articular surface;

then the cartilage cells burst into the joint, and leave a soft

ulcerated surface. By a continuation of this process the cartilage

is completely destroyed, and the bony surfaces come into contact,

any effusion that may be present becoming absorbed. The

adjacent sm-faces, from continued friction, acquire a dense, hard,

white surface {eburnation), and may be more or less grooved or

fluted on the surface ; further, what was formerly a rounded or

convex .surface becomes flattened down, and considerable atrophy

of the head and neck of a bone {e.g., the femur) may in this way
take place. At the same tinle, deposits of cartilage form along

the edge of the articular surfaces growing into the capsular

ligaments ; and these deposits subsequently calcify. They
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may tlius form a kind of ridge or "Hp" around the joint,

or in some cases {e.g., in the knee) may contribiite to produce

large plates of calcareous matter, which surround the joint like

plates of armour. The synovial membrane also forms large

fringes, which may in like manner be invaded by cartilaginous

deposits.

Symptoms.—At an early stage of the affection—as it may be
especially well seen in the joints of the hands and fingers—the

joint is swollen, painful, tender on manipulation, and stiff on
movement. The skin is shiny and slightly reddened. These symi)-
toms may develope in a subacute form, and subside and recur

from time to time, each recurrence leaving more change behind
it ; or the disease may be more chronic from the commence-
ment, nie stiffness is often most marked in the morning, so

that movements are at first painful
;

yet if they be persevered
in, tlie pain will gradually wear off. Similar symptoms may be
noted, in different cases, in other joints, such as the wrist, elbow,
and shoulder, the hip, knee, ankle, and foot. The sterno-

clavicular articulation, the joint of the jaw, and the vertebral

joints may be also involved. Sometimes effusion can be readily
recognized, and the joint is tense and elastic. In other joints,

or in later stages,- a peculiar creaking or grating can be
elicited on passive movement. As time goes on, movement be-
comes more and more limited from destruction of the articular

surfaces, and the development of osseous structures in the liga-

ments and tissues roimd the joints
;
and, finally, a fibrous anky-

losis may result.

Very characteristic deformities take place in consequence of
the joint-clianges. Thus, the fingers, instead of remaining in
line with the metacarpal bones, deviate to the ulnar side, and the
joint at the base of the index finger is often gx'eatly swollen:
the metacarpo-phalangeal joints are commonly flexed, the first

phalangeal joints are over-extended, and the second are flexed.
The lower ends of the radius and ulna project at the back of the
wrist. The deformities of the joints are also aggi-avated by the
wasting of tlie muscles connected with them, such as the
interossei in the hand, the muscles at the lower end of the
femur, and the deltoid over the shoulder-joint. It has lately
been stated that the nerves in connexion with these joints
undergo chronic neuritis.

In the hip-joint, which is often affected alone, the pam and
stiffness are followed by very limited movement, apparent
shortening of the limb, flattening of the buttock, and eversion
of the limb. The knee and the joint of the jaw are others that
may be alone involved.
When the disease arises in old people, it is liable to attack one

joint, and to cause very extensive changes ; whilst in the young it
often attacks many joints, which are less severely diseased. But
the natm-e of the articular changes is essentially the same.
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In some cases the exacerbations of artliritis are accompanied
by constitutional disturbance and pyrexia. But more often
fever is entirely absent, and the illness is characterized by
anaemia, weakness, and indifferent appetite. There is considerable
A'ariability in the local symptoms—they may subside for a long
period, and tlicn burst out again

;
tliey can be relieved by treat-

ment, but complete cure is uncommon, and an aggravation of the
complaint is almost certain to occur at some time or other. In
the vast majority of cases there is no cardiac complication, but
endocardial murmurs have occasionally been heard. The disease
is not in itself fatal.

Diagnosis.—If osteo-arthritis includes chronic rheumatism,
the only disease for which multiple osteo-arthritis can be mis-
taken is chronic yout. The history of the first acute attacks, the
presence of urate deposits (tophi) in the ears, and the affected

joints, will generally distinguish gout
;
and, if necessary, the blood

may be examined for uric acid. Ai'thritis affecting one joint only
may be confounded with more surgical forms of lesion. There has
been much discussion, hardly yet at an end, as to whether the

joint-changes accompanying locomotor ataxy are of the natm'e of

osteo-arthritis or not. They generally begin with an abundant
painless effusion into the joint, and there is subseciueutly gi-eat

mobility, with destructive changes. Tliey may be distinguished

by these features, or by other evidences of locomotor ataxy,

namely, loss of knee-jerk and loss of pupil light-reflex (Ai-gyll-

Eobertson pupil).

Treatment.—The treatment of osteo-arthritis must be general

and local. The diet should be carefully ordered, so as to avoid

indigestible articles, but should not be stinted
;
indeed, the

patients require, as a rule, good feeding, and meat may be given

freely, as well as vegetables. A moderate use of alcoholic ch'inks

may be allowed. The patient should be well clothed in flannel, a

warm dry atmosphere .should be looked for, and changes of

temperature avoided. Various health-resorts and spas fulfilling

these requirements have been found beneficial, such as Buxton,

Bath, and Strathpeffer, at home, and Aix-les-Bains, Aix-la-

Chapelle, Baden-Baden, and Wiesbaden, abroad. Internally,

iron, arsenic, and cod-liver oil are most valuable, and they must

be continued, with such intermissions as may be desii-able, for

weeks or months. The arsenic .should be given in full doses.

Locally, much benefit may be derived by the application of

tiuctm-e of iodine, small blisters frequently repeated, frictions

with stimulating liniments, and passive movements, burying the

joint in hot sand, dusting it with flowers of sulphur and wrap-

ping it in flannels, or galvanizing it with the continuous current

at least once daily.

Any method that is adopted must be persevered with for

several days before being given up as of no value.
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MUSCULAR RHEUMATISM.
{Myalgia. Rheumatic Myositis.)

This name is given to a painful affection of the muscles or fascia?.

Etiology.—The connexion with rheumatism is not generally

obvious, but the disorder is often tlie direct result of damji and
cold, or of excessive muscular exertion or strain.

Symptoms.—As a rule, only one muscle or group of muscles is

affected at a time ; and as certain muscles ai'e particularly prone to

it, special names are given to the disease, according to its locality.

The symi)toms are intense pain on attemiited movement in-

volving the muscle, and tenderness on manipulation. The pain
comes on rather suddenly, and, when it is severe, necessitates a
position of the part by which it can be relieved. A .slight

degree of pyrexia may accompany the illness, which u.sually lasts

a few days, but may in some cases be of longer duration.

The more usual seats of the disease ai'e the following:—(1)

Lumbar and lumbo-spinal mvLf-^cXafi—lumbayo. Tliis is common in

advanced life, and in men more than in women. The patient
walks with difficulty, and in a stooping position

;
any movement

of the lumbar region is j)ainful. (2) Intercostal muscles—^7/««;-o-
dynia. Breathing, coughing, and all respiratory movements
cause severe pain, so that i)leuri.sy may be susiiected. But there
is no rub, and the constitutional disturbance is slight or none.

(3) Cervical muscles

—

rheumatic torticollis. (4) Muscles of the
shoulder—o?««/jriff. (5) Muscles of the scalp

—

rheumatic cephal-
algia.

Treatment.—Complete rest is desirable, and benefit is derived
from local applications, such as hot poultices and fomentations,
belladonna and aconite applications. Massage is also of value, and
any means by which free perspiration is induced, such as the
vapour or Turkish bath. Both the galvanic and faradic currents
may also do good. Internally, saline remedies, such as potassium
citrate, acetate, or tartrate, may lie given in full doses, and
potassium iodide, in 5 or 7-gi'ain doses. Salicylic acid in doses
of 15 or 20 grains is also useful.

GOUT.

In its typical form this is an acute arthritis, associated with the
cii'culation of an excess of uric acid in the blood, and the deposit
of sodic urate in the joint affected. In the majority of cases
the feet, and especially the great toe-joints, are first attacked,
whence the classical name podagra ; but the joints of the hands
(cheiragra) and other articulations are subsequently, and much
less commonly even first, affected. The presence of an excess of
uric acid in the blood gives rise to symptoms in various parts
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of the body, and to sonic niorl)id conditions of the orf?ans, Avhich
occur more or less alternately with the articular innammations.
For these the terms atypical, irregular, metastatic, retrocedent, and
visceral gowt have at different times been used. Of the visceral
affections, the most important is that foi-m of chronic nephritis
whicli is known as gouty or granular kidney {see p. 702).
etiology.—Gout is well known to be strongly hereditary, so

tlaat the descendants of a gouty stock are liable to outbreaks of
the disorder at an early age and with comparatively little

exciting cause. Gout is more common in men than in women,
and is a disease of middle life or advanced age, though it does
occasionally, in the hereditary cases just referred to, appear as
early as the age of twenty ; and it has been seen in boys who
were only eight, nine, or twelve years old. It has been often
regarded as a disease of the rich, from which the poor escape

;

but this is by no means entirely true, as it is not at all uncommon
among hospital patients and others in poor circumstances to
see the disease in its most typical form. The influence of wealth
is related to diet, which is the most important ajtiological

factor : the ingestion of large quantities of food, especially of

a highly nitrogenous kind, with abimdance of alcoholic liquors,

directly contributing to that condition of blood which is the essence
of gout. Of alcoholic beverages, malt liciuors, and the stronger
wines like port and sherry, seem to be more prejudicial than
distilled spirits. The effects of dietetic excess ai'e aggravated by
a sedentary life

;
and, as a rule, an occupation is prejudicial in

proportion as it tempts to one or necessitates the other. But
among occupations those especially must be mentioned which,
like house-painting, tyf)e-foimding, &c., expose the operatives to

lead-intoxication, since the presence of this metal in the system,
which of course may be produced in other ways {e.g., impure
drinking-water), certainly seems to favour the development of

the disease. In those who are ijredisjiosed to it, or who have
already had manifestations, an attack may be brought on by
an aggravation of the dietetic excesses, or by any departure

from the strictest regularity hitherto found necessary; by
anxiety and mental worry, and sometimes by injuries.

Symptoms.

—

The Gouty Attack.—In the majority of persons

gout first shows itself by an attack of acute inflammation in the

metatarso-phalangeal joint of one great toe. Various premonitory
symptoms are noted in different cases: in some it may be an

unusual feeling of health or exhilaration ; but more often they

are such as the following :—Mental depression ; disturbed sleep

;

odd sensations, itching, or cramps in the limbs ; tinnitus aurium ;

salivation, gastralgia, vomiting, or flatulence ; alterations in the

quantity and colour of the urine, which is mostly scanty and

loaded with lithates. These, may have been troublesome for a

day or two, when the patient is awakened, commonly about two

o'clock in the morning, with pain in one gi'eat toe. The pain be-
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comes worse and worse, and the patient finds it impossible to get

ease. At the same time there may be a little chill, or even a rigor,

and some fever. After some hours of excruciatmg pain, this

at length abates, and the patient may fall off to sleep : when he

awakes again he finds the atfccted joint red and swollen. It is

exquisitely tender, the skin is tense and shining, and, if it can be

touched, pits slightly on pressure. The veins around it are

slightly distended. During the day the patient may be free

from severe pain, but towards evening there is a recuryencP of

all the early symptoms, that is, of severe pain with some febrile

reaction, which remit towards morning, to return again the

following night. The joint continues swollen, and the swelling

extends in the cutaneous tissues some distance up the foot ; the

colour is a dull, dusky red. When at length the inflammation

subsides, which it does in from five to ten or fourteen days, the

skin desquamates in large tliick flakes, and gradually assumes its

normal colour. In exceptional cases one or two toe-nails may be

shed ; on the other hand, in mild attacks desquamation does

not occm*.

The general condition of the patient is one of slight febrile

reaction, with more or less gastric disturbance. The temperature

is not much raised; the thermometer may reach 101°, but is

rarely so high as 102°, and then only for a short time. The tongue

is thickly furred, and the patient has no appetite, much thii'st,

nausea, and sense of distension at the epigastrium ; the bowels are

confined, and the motions are deficient in bile. Sometimes the

sense of distension and the tenderness extend to the hepatic

region.

The condition of the urine and of the blood is of much interest

and importance. During the first few days the urine is scanty,

high-coloured, and of gi'eat density, but the uric acid is dimmished
to half its usual quantity ; as the attack passes off, the uric acid

increases, may exceed its average amount, and then subsides to

the normal, while the urine has again acquired its usual quantity,

colour, and density. The blood, in an attack of gout, contains an
excess of uric acid, Avhich may be demonstrated by the thread
experiment of Garrod. This consists in jilacing about a drachm
of the serum of blood, drawn by venesection or cupping, in a
shallow watch-glass, adding fiA'e drops of acetic acid, placing in
the serum three or fom" fine threads, and setting it aside for some
hours (thirty or forty) at the ordinary temperatiu'e. At the end of
this time, if the threads be examined under the microscope, crys-
tals of uric acid will be found to have formed ujion them.
When an attack of gout is at an end, the patient often feels

better than he has done for a long time before ; and he is, as a
rule, free from any reminder of his condition for a period of several
months, or even two, three, or more years. His second attack
may be in the same joint as the first, an almost exact reproduction
of it ; or it may occur in the opposite foot, or in one ankle, or in
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the wrist or hand. A tlurd attack often comes at a somewhat
shorter interval than that between the first and second ; and
the periods of repose diminish in length as time goes on.

'

inti-
mately a great many joints iiave been at one or other time
affected, and with repeated attacks tliey undergo changes wliidi
result in considerable deformity, so that the old gouty subject
becomes crippled in somewhat the same way as the sufferer from
osteo-arthritis.

When the disease has reached this stage it is in reality a chronic
gout. If the small joints of the toes and lingers are often first

.
affected, ultimately all the joints of the extremities may become
the seat of gouty deposit, the shoulder and the hip least
fre<iaently. In the hand the joints are enlarged, more or less
fixed in different positions of flexion or extension, and, it may be,
with that deviation of the fingers to the ulnar side of the hand
which is so common in osteo-arthritis. Similarly the foot may
be fixed in a condition of talipes, or the knee or elbow in a flexed
position. The swelling about the joints is often contributed to by
the existence of deposits of urate of soda, called tophi, which at
first lie close under a thin shining skin, with dilated venules. But
subsequently the skin may yield, and the creamy or chalk-like
deposit may escape in small quantities at a time

; or, more rarely,

suppuration takes place around the deposit, and leads to its more
rapid elimination. These tophi are not confined to the affected
joints

;
they are seen imder the skin of the fingers adjacent, in

the burste (for instance, over the olecranon), in the tendons, and
with considerable frequency in the cartilage of the helix of the
ear. If the creamy juice from one of these deposits be examined
imder the microscope, it will be found to consist of innumerable
minute acicular crystals, which are composed mostly of an acid

urate of soda, with a small proportion of m'ate or phosphate of

calcium, and chloride of sodium.
Irregtdar Gout.—The disturbances included under this head are

very various, and affect a great many organs in the liody. They
must at present be referred to tlic circulation in the blood of an
excess of uric acid, producing inflammatory lesions and functional

disorders. The former include gastric and intestinal catarrh,

bronchitis, conjunctivitis, iritis, gouty urethritis (which is, accord-

ing to Ebstein, a prostatorrhoea), phlebitis, and neuritis (Buzzard).

According to some authors, cirrhosis of the liver may result from
gout, independent of the alcohol wliich is so frequently a factor

indulged in by gouty individuals. Chronic nephritis (granular

kidney) has already been mentioned : it is a frequent se((uel of

chronic gout, but tlie kidneys have been found in a condition

of granular nephritis with uratic deposits, Avhile the joints were

entirely free ; and probably in other cases tlie kicbieys are affected

before the joints (primary renal gout, Ebstein). Some diseases

of the skin, especially chronic eczema, are seen in connexion with

gout. On the side of the circulation, atheroma of the arteries
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frequently results, and fatty degeneration of the heart occa-

sionally. Amongst the functional disorders may be mentioned

migraine, vertigo, attacks of astluna and angina, muscular

cramps, and lumbago. These various conditions, as a reference

to other chapters will show, are not exclusively the result of gout

;

and their (characters when associated with gout are not materially

different from those they present Avhen due to other antecedents.

Is^o doubt we must also associate with gout the condition

described by Dr. Murchison and Dr. Fagge as lithajmia (see

p. o96), of which some of the symptoms are very similar to

those of irregular gout ; l)ut it is doubtful if they ought to be

classed as gout, before the deposition of any crystalline salts,

or the occurrence of any definite gouty attack ; and it is e(iually

doubtful if functional disease of the liver is the sole cause of

lithaimia, or the symptoms so named.
Anatomical Changes.—If one examines after death a joint

that has been the subject of gouty inflammation, the cartilage will

be found covered with a bright white incru.station, either in

patches or more or less completely. If perpendicular sections

be made of this, it is seen to be due to a dejjosit of minute
acicular crystals, having the composition above stated, in the

substance of the cartilage. These form in the stratum of

cartilage just beneath the surface, leaving at first a thin layer

([uite healthy, and as the disease progresses the deposit extends
ii'regularly and by small more or less isolated patches into the
deeper parts of the cartilage. The question has been much
di.scussed as to whether the crystals are deposited first in the
cartilage-cells or in the intermecUate substance ; but Ebstein
asserts that the first change is the necrosis or death of a small
patch of the cartilage substance, which change itself determines
the separation of the sodic urate crystals. In any case the
cartilage may eventually get quite destroyed and eroded down
to the bone. Collections of urate crystals take place also in the
other tissues of the joints ; for instance, in the ligaments, and
in the cutaneous structures, so that the movements of the joints

are considerably impaired ; and in some cases this may be con-
tributed to by some of those changes—osteophytes, &c.—which
occur so commonly in chronic rheumatic arthritis. In bm'sae,
in tendon sheaths, in the cartilage of the ear, or in the skin of
parts not immediately over the joints, the essential change is

also the accumulation of crystals of sodic urate. In the typical
gouty kidney minute yellowish-white streaks may be seen,
especially in the pyramids, which are crystals of the same
substance f here again, accorcUng to Ebstein, an area of necrosed
tissue, surrounded by a narrow zone of inflammation, leads to
a crystalline depo.sit in its centre. Exceptionally, true gouty
depo.sit has been found in other situations, e.ff., on the .spinal
meninges by Ollivier, and on the meninges of the cerebellum by
N. Moore.
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Diagnosis—The typical gouty attack occurring at night in the
great toe can scarcely be confounded with anytliing else. It is
distinguislied from rheuinntis7n by tlie dark red, shiny, tense
swelling of one joint, tlie absence of general sweating, and the
slight constitutional disturbance, l.ater illnes.ses implicating
many joints may show a closer resemblance. There is generally
a history of many previous invasions of single joints, and less
fever or sweating than in rheumatism ;. but tlie condition of the
joints themselves cannot be relied upon as it can in early attacks.
The swelUng and redness of tlie back of the hand in gout may
be such as closely to resemble abscess, but fluctuation can scarcely
be obtained, and the history will mostly protect against errors.
Pywmia may be suggested by multiple gout, but rigors would be
more severe, and the constitutional disturbance more intense.
In all cases the ears should be carefully examined for tophi,
and, if necessary, Garrod's thread experiment may be used as
a test.

Prognosis.—Gout once declared is likely to be repeated unless
the conditions, dietetic or otherwise, which have led to it are
altered. Acquired late in life, and properly treated, it may not
materially shorten life ; but it tends to granular kidney, athe-
romatous arteries, and cerebral haemorrhage. The risk of these
sequelae is more or less in proportion to the frequency of joint
attacks, and hereditary gout developed early in life is very likely
to be fatal liy urajmia or apoplexy before old age is reached.
Nature of Gout.—One essential feature of gout is, that there

is an excess of uric acid or sodic urate in the blood and tissues.

On this point there is no difference of opinion, but very various
views have been expressed as to the cause of the excess, and the
way in which it is related to the several manifestations of the
disease, whether articular or visceral. An increased quantity of

uric acid in the .system may be due to increased production or

deiicient elimination through the kidneys. Sir A. GaiTod adopted
the latter view ; but the kidneys may be structm'ally quite

healthy in the early stages. Others have looked to excessive

formation of uric acid tlirough deficient oxidation of ingested
materials, through functional inactivity of the liver (Murchison),

through failure of certain tissues to change uric acid into urea
(Ralfe), or through imperfect metabolism of glycocine in the

liver (Latham). The deposition of sodic urate in particular

tis.sues has been attributed to their low Aitality, to their deficient

circulation, or to their exposure to injury ; and the cartilage of

the great toe joint is regarded as illustrating all these points, the

deposition of sodic urate being supposed to excite the gouty
inflammation. More definite changes are believed by some to

precede the gouty deposit, such as the general or local disintegra-

tion invoked by IJr. Ord, or the necrosis described by Ebstein.

]3ut very strong arguments have been advanced in favour of the

nervous system having a large share in the development both
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of the disease itself and of its local manifestations. Dr. Ord
thinks that the local degenerations or inflammations may set up
similar changes elsewhere through reflex nervous actions. Lay-

cock recognized peculiarities in the innervation of the individual

attacked by gout. But this view is most ably advocated by Sii-

Dyce Duckworth in his recent Treatise on Gout. He regards the

disease as essentially a disturbance of the nervous system, which

is often hereditary, but may be acquired as a result of all these

conditions of high living and deficient exercise, already mentioned

(p. 796), combined with special circumstances depressing the

nervous system. He suggests that the seat of such disturbance

may be in the medulla oblongata, w^hich is known as a centre for

important nutritional and other processes. It is this special

neurosis, or disposition of the nervous system, which influences

the production and elimination of uric acid, or determines it to

the parts in which the attack occurs, or causes it to be fonned
in excess at that spot. He advances several facts in favour
of this neurotic character of gout—it.s hereditary transmission

;

the paroxysmal character of the attacks ; association with other
neuroses, e.g., asthma ; the occmTence of tingling sensations,

neuralgia, and gi'inding of the teeth ; alterations of temper at the
time of the attack ; and the association with load-poisoning or
diabetes. Moreover, articular attacks are often brought on by
depressing circumstances, whether physical or mental ; and he
suggests that if the kidney fails to eliminate uric acid, this- again
may be the result of deficient innervation. But the neurosis once
established, it is quite clear that it can be influenced by, as well
as itself modify, the chemical changes going on in the system.
Prophylaxis.—Whatever be tlie theory of gout at present

adopted, we may take, as the objects to be attained in prophy-
laxis, the prevention of accumulation of urates in the system, and
the favouring their excretion by the natural channels. These objects
can be best effected by judicious diet, by exercise, and to a certain
extent by some drugs. The quantity of food taken should always
be moderate ; it should not be too highly nitrogenous, and, on the
other hand, very saccharine articles of diet should not be in-
dulged in. The latter, indeed, such as sugar, sweet fruits, fresh
and preserved, can be avoided altogether, and pastry is also
most undesirable ; but nitrogen must, of course, be taken in meat
or vegetables. Of the former, fish, chicken, game, or mutton are
the best ; whereas veal, pork, and salted meats are not desirable.
Green vegetables are generally preferable to potatoes, on account
of the large amount of starch contained in the latter. In any
case, personal peculiarities may be consulted, so that indigestion
is avoided, and Avith this proviso fat may be taken in moderation.
Any one with a tendency to gout will probably do better without
alcohol at all. A light claret or light dry sherry is the least
Harmful ; or a small quantity of a good brandy or whisky well-
diluted. The stronger sherries, port, Burgundy, and champagnes

01
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must not be taken. As in diabetes, saccharine may be usefully
employed to sweeten beverages such as cocoa or coffee. The
advantage of exercise in promoting chemical processes in the
body is sufficiently well known. It may 1)e .supplemented by
the morning bath with the use of the flesh-brush, or by the
occasional use of the Turkish bath, with shampooing, or more
scientific massage.
The drugs that may be of use in the prevention of gout are

chiefly such as aid digestion and promote a free action of the
bowels. Occasional saline aperients may be desirable, but free
purgation should not be often indulged in. It is common, also,

to administer the salts of potassium and lithium, since the urates
of these metals are more soluble than the urate of sodium. The
citrate of lithium may be given in doses of from 5 to 10 grains,
dissolved in water.

Treatment.

—

Acute Gout.—The affected foot should be kept
raised, and supported on a chair or couch, if the patient is not in
bed. It should be wrapped in cotton-wool, and in severe cases
some anodyne application, such as belladonna liniment, tincture
of aconite, tincture of opium, or a lotion of atropine and morphia
may be previously applied sprinkled on lint, and some oiled silk

or thin gutta-percha laid over all. Leeches, hot poultices, and ice

applications are to be avoided. The diet must be at once
restricted, in younger patients to milk and farinaceous foods, but
in older persons and those broken down by previous attacks
it may be more liberal, but still mostly fluid and easily digest-
ible. Alcohol should, if possible, be entirely withheld. Medi-
cinally, colchicum has a decided effect in most cases. It may be
given as wine or tincture in doses of 15 to 25 minims every six or

four hours, in combination Avith bicarbonate or citrate of potassium,
or citrate of lithium. The bowels should be kept active. If pain
is very severe, morphia may be given by subcutaneous injection

or internally.

Treatment.

—

Chronic Gout.—This requires the general treat-

ment sketched for the prevention of the disease ; but as the

system becomes more and more broken depletory and lowering
measures must be employed with more caution. Acute outbreaks
may be treated Avith colchicum, and even less active symptoms
with the same drug, in smaller doses, more continuously. Guaia-
cum, potassium iodide, benzoic acid, and ammonium benzoate,

are also often used, and as an adjuvant tonic especially quinine.

Alkaline and saline waters are of service, and more still resi-

dence at the Spas, where the influence of the Avaters is combined
Avith a regulated diet, fresh air, and pleasant surroundings.

GONORRHCEAL SYNOVITIS.

This disease, also frequently termed govon-hoeal rheumatism, is

an arthritis, Avhich occurs as a sequela of gonorrhoea, and
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to a certain extent resembles ordinary acute rheumatism. It

begins at an interval of fourteen days to three or four weeks

from the commencement of the urethral discharge, sometimes

while the discharge is still purulent, more often during the sub-

sequent stage of gleet. But it is important to note that not only

gonorrhoea but balanitis, and uterine and leucorrhoeal discharges

in women, may be the causes of a similar complaint.

Symptoms.—In nc^ite forms of gonorrhoeal rheumatism several

joints are at first affected with pain and swelling, but the disease

soon localizes itself in one only, which is most frequently, accord-

ing to Mr. Davies-CoUey, the elbow, but may be the knee, ankle,

wrist, or foot. There is very extensive redness, with swelling,

pain, and tenderness. The redness often spreads up the limb
far beyond the joint, and the tissues are infiltrated to a corre-

sponding extent. This may be such that it has been actually

mistaken for abscess, and it may have for the same reason a

closer resemblance to gout than to acute rheumatism. Tlie pain
is very severe on the slightest movement; the fever is not
high. The inflammation only slowly subsides, and leaves a good
deal of stiffness behind ; but it does not suppurate. Cardiac
complications are occasionally observed. Mr. Uavies-Colley says
this form of gonorrhoeal arthritis is as common in women as in

men.
In other less acute or subacute cases the resemblance to a mild

rheumatism is in some respects closer ; the joints are swollen,
not so red, and with less general infiltration. All the joints in
the body may be affected; but the knees, ankles, and wrists are
most often involved. Not infrequently there is much pain in
the fasciaj, especially in the plantar fascia ; and conjunctivitis and
sclerotitis occur in a certain proportion of the cases. As in the
acuter forms, the inflammation tends to be persistent and does
not readily subside and come again, as it does in ordinary rheu-
matism. It lasts two, three, or more weeks, and leaves a great
deal of .stiffness, or even fibrous ankylosis.
Anatomical Changes.—These are serous effusion into the

joint, infiltration and oedema of the tissues around it, and in severe
cases perhaps suppuration, erosion of the cartilages, disorganiza-
tion of the joint, and ankylosis. Mr. Davies-Colley thinks that
the synovial membrane is primarily affected in the subacute
cases, and the surrounding fibrous tissues are chiefly and first
involved in the acute forms.
Pathology.—The nature of gonorrhoeal rheumatism is still

obscure. It seems very unlikely that it is an ordinary rheuma-
tism accidentally complicating gonorrhoea. It is much more
probably an infective disease of the joints, secondary to the local
discharge

;
and such an infection may be due to micro-organisms

The theory of a reflex trophic disturbance, secondary to irritation
by the urethritis of a centre in the brain or .spinal cord, has been
held by some. '
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Diagnosis.—The disease is most likely to be mistaken for
ordinary rheumatism, mitil it is accidentally discovered that the
patient has a discharge

; or until the persistence of the arthritis
in a few joints makes one suspect that such is the case. The
resemblance may be increased by a history of previous attacks

;

for though gonorrhoeal synovitis does not itself recur after long
intervals like acute rheumatism, other attacks are often induced
by fi-esh gonorrhceal inflammation. The acutcr forms of the
disease may closely resemble erysipelas, abscess, or acute gout.
The age of the patient, and the position of the inflammation,
will generally exclude the latter. Pyemia may be a cause of
multiple synovitis after gonorrhoea ; but in this case the illness is

generally more severe, with rigors, and such serious complications
as pericarditis, endocarditis, pneumonia, or pleurisy.

Treatment.—It is, no doubt, desirable to cure the urethral
discharge as- soon as possible. For the joints alkalies and iodide
of potassium have been largely employed, the latter in full

doses ; but it is probably better to give, as Dr. Pye-Smith recom-
mends, plenty of good food, with cod-hver oil, and iron or

cinchona. Locally, the joints should be blistered, or painted
with iodine. In the acute cases Mr. DaAies-Colley recommends
complete rest, which may be obtained by a plaster of Paris splint,

and the use of anodyne applications, especially the compound
mercury ointment, with extract of belladonna. As soon as the
inflammation has subsided, the tendency to lixation must be met
by friction, shampooing, and passive movements.

RICKETS.

(Rhachitis.)

The chief feature of rickets is an alteration in the growth of the

bones, by which they become enlarged at their epiphysial ends,

and so soft that they are bent by the pressure to which they are

put in the ordinary use of the limbs.

etiology.—It is essentially a disease of children, the majority

of cases commencing between the ages of twelve months and two

and a half years. Some cases are seen even under six months

of age, but there is some difference of opinion as to whether

the disease may be present at birth (congenital rickets). It

is probably not hereditary in the ordinary sense of the term. It

affects the sexes about e(iually. The children of the poor are

much morg frequently affected with it than those of the richer

classes, though the latter are not exempt. This is no doubt

related to Avhat is regarded by common consent as the chief

element of causation—namely, defective hygienic conditions,

especially in the matter of food and air-supply. The natural

food of the infant is the mother's milk, and a child should be
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nursed entirely until it is nine montliS old. The faults of diet

from which infants suffer are— (1) a deficiency of quality of

the milk from ill health, or malnutrition of the mother, or from

lactation being continued far into the second year; (2) the

substitution for tlie mother's milk of various " infants' foods," of

which the larger number contain a liigh percentage of starch : and

for the digestion of this the infant's secretions are by no means
preijared

; (3) the ingestion, through carelessness or ignorance of

the ijarents, of meat, bread, and potatoes, or other adult foods,

either alone, or side by side with the mother's milk, or the artifi-

cial substitutes. Overcrowding in close unventilated rooms, and
confinement to the house, may also operate deleteriously in the

growth of infants. There can be very little doubt that in these

several deficiencies lies the cause of rickets in the great majority

of cases, and on the whole it seems more probable that they may
all have some share in it, than that it should arise solely from
one cause, such as an excess of starchy food, which is regarded as

the chief or only factor by many. It does not seem impossible

tliat some defective supply from the mother to the foetus in

utero might start the chsease even before birth. M. Parrot
insisted that rickets was a manifestation of congenital syphilis,

but there do not seem to be sufficient grounds for such a view.
Symptoms.—Early in the complaint some general symptoms

occur, which may not attract much attention. (1) The child is

restless at night, kicks off its clothes, and lies with its legs and
arms exposed. (2) When it goes to sleep it perspires profusely
about the head and neck, so that the pillow is saturated.

(3) It is very tender about the limbs, so that it does not
like to be dandled about, or even screams when it is merely
touched. The first evidence of changes in the bones is seen in

e7ilargement of the epiphysial ends of the long bones: this is

well marked at the wrists, where the ends of the radius and
ulna are thickened, and at the ankles and at the knees ; but it is

perhaps most unmistakable at the junctions of the ribs with the
costal cartilages, where a series of nodules are formed, reaching
on either side from the first rib near the sternum downwards and
then outwards to the twelfth rib in the flank. This has been
called beading of the ribs, or the viclettj rosanj. The defects of
ossification are seen in the skull, where the fontanelles are large,
and may not close until long aftjer the usual time, which may be
put at about eighteen months. Anotlier symptom is the delay
in the evuption of the teeth, the first of Avhich may not appear
imtil the eleventh or twelftli menth, instead of the sixth or
seventh

;
and the order of their appearance may present many

irregularities.

Accojnpanying the enlargement of the ends of the bones there
is an abnormal softness, in consequence of Avhich the liones yield
to the traction of muscles or the weight of the child's body, and
become bent so as to produce chai-acteristic deformities of the
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limbs, the chest, and the pelvis
; the head also acquires a peculiar

shape, though it is less easy to see how this happens. If the
disease comes on after the child has begim to stand or walk,
those accomplishments are given up, and the child " is taken off
its feet " as the mothers are apt to explain. If the disease begins
earlier, then the art of walking may not be attained until the
eighteenth or twenty-fourth month. In either case the child tries
to walk before the bones are completely consolidated, and the
weight of the body causes the tibiae and femora to be bent or
" bowed," generally with a convexity outwards and forwards.
Sometimes- there is a convexity inwards at the lower part of the
tibiae, the feet being thus widely separated, and this is to be
attributed to the child gettiiig about the floor in a sprawling
position, using the feet like the hind fins of the sea lion. If, while
still unable to stand, the child crawls much about the floor, the
weight of the body falls upon the arms, and the radius, ulna,
and humerus get correspondingly bent. In the chest, a de-
formity is produced by the action of the diaphragm, which sucks
in the ribs at their softest part ; thus is produced a wide groove
on either side of the sternum. The sternum is prominent,
and the upper part of the chest has a somewhat square shape

;

the lower ribs, hoAvever, are often expanded over the viscera,

forming the upper arch of a tumid abdomen, which contrasts
8trik:ingly with the narrow chest above. The pelvis does not
usually show any deformity in infancy, but in extreme cases of

rickets the pelvic aperture is considerably misshapen, being mostly
of an hour-glass type, and it may afterwards, in females, offer

very serious obstruction to parturition.

The head, besides presenting large fontanelles and often lines

of depression corresponding to the coronal and sagittal sutures,

acquires a somewhat square shape, the vertex being flattened,

and the frontal and lateral regions rather prominent. In pro-

nounced cases the cranium looks very large in proportion to the

face, but contradictory statements are made on this point ; for

while some say that hypertrophy of the brain, and distension of

the ventricles (hydrocephalus) are common accompaniments of

rickets, it is stated by others that the head is not really enlarged,

but only .seems so because the facial bones are ill developed and

stunted in growth. I believe that the circumference of the skull

is often abnormally large, but it does not therefore follow that

the contents are also greater; since the contents of a cube are less

than those of a sphere of the same superficies.

In extreme cases there is considerable stunting of all the bones,

as well as the shortening by curvature : and children of eight or

ten may be no taller than those of three years old. The bones

are also more fragile than normal, and green stick fractures are apt

to occur. In some cases there is enlargement of the spleen or of

the liver, or of lymphatic glands, but these changes are not

constant. The appetite may be very good, and many ricketj-
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children show a perfect or even excessive development of fat
;

if

any disturbance of the stomach or bowels is present it is to be

attributed to diet, which may have caused the rickets, and not to

the rickets itself. On the other hand the nervous system is

seriously involved ; rhachitic children are very liable to infantile

con-vTilsions, including the special form known as laryngismus

striduhu (p. 362).

Rickets is essentially a recoverable disease in the sense that it

does not directly cause death, and that the process of bone

softening ceases after a time, although it may have produced
deformities that are permanent. If the disease is but slight it

may leave no traces in after life, and this is probably the case

with the majority of patients : the bones become hardened, and
the limbs ultimately become perfectly straight. But in other cases

the effects of former rickets may be seen in the big square head
with prominent forehead, the curved femora and tibiae, and the

pigeon-breast of the adult. Next to fits and laryngismus
the most serious result of rickets in childhood is the aggra-
vation of bronchitic attacks which the soft state of the ribs

causes. By their want of rigidity the act of coughing especially

is rendered imperfect, and the secretions accumulate to the
imminent danger of the child. Death is often brought about
thus ; and in other cases the frequent occurrence of bronchitis,

by the collapse of lung which it produces, helps in the formation
of the pigeon-breast.

Morbid Anatomy.—The changes in rickets are best seen at

the ends of the long bones, or of the ribs. K the swollen portion
at the junction of the rib and its cartilage be divided longi-
tudinally, it will be seen that the line between the two struc-
tures is remarkably irregular, instead of being quite straight, as
it is in healthy bones. Normally, between the already developed
bone and the unossified cartilage are two narrow bands, one bluish-
gray—the zone of proliferation ; the other, of a yellow colour—the
zone of ossification. These are very narrow, and quite straight and
parallel. In rickets the proliferating zone is thickened, reddened
by new vessels, and has thrown out processes irregularly into the
cartilage and bone on either side. Under the microscope it is

seen that the proliferation of cartilage-cells, preparatory to
ossification, has taken place with great freedom, but with no
imiformity as it does in health; that calcification has begun
unduly early in some cartilage-cells, whereas it is deficient in
the trabeculje of cartilage. The processes of proliferation of
cartilage-cells, of deposition of lime-salts, and of formation of me-
dullary spaces, take place not in an uniform, regular, or progressive
way, but in a most disorderly manner, and with varying degrees
of rapidity at different spots. Analogous changes are seen on
the surface of the bone where it is formed from periosteum ; here
is a soft vascular layer much thicker than is normal, showing a
similar activity of the earlier stages of transformation, and delay
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in the deposition of calcareous salts. The whole bone also is
\musually vascular, and the contents of the medullary cavities
are redder than normal.
The changes in the spleen, liver, and glands, when they occur,

appear to bo due to increase of interstitial connective tissue.
Pathology.—With regard to the nature of the disea.se, it

cannot be said at present that anythmg is really known of the
hnk between the defective hygienic conditions and the bone
changes and general symptoms which result.
Diagnosis.—This rarely presents difficulties. The important

early signs are the sweating of the head and the dislike to being
covered at night ; the tenderness of the liody generally, the bead-
ing of the ribs, and the thickening of the wrists. Sometimes the
inability to walk may lead to a suspicion of infantile paralysis,
but the limbs can at least be moved, and the bone deformities
should give the right clue.

Prognosis.—Recovery is the rule, the bones ultimately be-
coming quite firm and solid ; but the deformities, if c!onsiderable,
will be perpetuated. The risk to life is from the complications,
especially bronchitis, with collapse of lung, convulsions, and
laryngismus stridulus.

Treatment.—The first essential is the improvement of the
hygiene of the child. It should live in well-ventilated rooms, and
should be taken out in the fresh air regidarly. It should be
warmly and suitably, but not too thickly, clothed. The diet must
be carefully attended to. If it is being nursed, it must be under-
stood that the supply is good and abundant. This is not likely

to be the case if tlae mother is delicate, or if the nursing has been
continued into the second year. In the former case, additional

food, e.y., cow's milk, diluted with one-half, one-third, or a less

proportion of water, according to the age of the child, should be
given ; in the latter, the nursing should entirely cease. With the
suspicion that excess of starchy foods may have much to do witli

rickets, it is best to let a good cow's milk form the chief element
in the diet, to which a sixth part of lime-water may be usefully

added ; and as the infant approaches the end of tlie first year,

beef juice, chicken broth, or gravy may be added ; and at a later

age, well-boiled cauliflower, a little pounded mutton, the yolk of

a boiled egg, or some custard pudding. Milk should still form
a large part of the child's diet, and starchy foods sliould be given

sparingly, if at all. The most valuable medicine is no doubt cod-

hver oil, which should be given two or three times daily after a

meal. The dose may be twenty to thirty drops for an infant from
six months to a year old, a draclim for tliosc beyond tliis age.

Iron is often employed, as syrup of the pliosphate or syrup of the

iodide ; and preparations of lime, such as the lacto-phosphate, ai-e

recommended, although it will have been seen that the disease is

a good deal more than a mere deficiency of lime-salts in the bones.

Phosphorus has recently been much used on the Continent in
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doses of gi'ain once or twice daily. While the child is under

treatment, and the bones are soft, it is desirable to prevent then-

being bent by the weight of the child's body. Walking should be

forbidden, and it may be conveniently prevented by fixing to each

leg a flat splint, projecting three or four inches beyond the foot

;

these may be removed at night. The deformities of the hmbs
which remain after rickets is cured may, if extreme, be treated

surgically.

FcETAL Rickets and Late Rickets.

Tlie relations to rhachitis of cases denominated foetal and late

rickets have yet to be cleared up. It would seem that the former

has some resemblances to cretinism ; and cases of the latter class,

in which, at the age of eight or ten years, the bones become soft

and deformities arise like those of true rickets, may prove to be

divisible into two or more groups—one, perhaps, a true rhachitis,

another more like the osteo-malacia of adults.

MOLLITIES OSSIUM.

(
Osteo-malacia.)

In moUities ossium, bones which have developed normally become
soft and fi'agile.

iEtiology.—It is a disease of adults, beginning mostly between
the ages of thirty and forty, and it affects women much more often

than men. Little more is known of its jetiology, except that it

often begins during pregnancy, and is aggravated by it ; and that

it has been much more often observed in some jjarts of the

world (along the Rhine, Westphalia, Ea.stern Flanders, and the
north of Italy) than in others.

Symptoms.—The first is pain, which begins in the lower half

of the spine, the pelvis, and the loins ; or in the feet, knees, or
other parts of the lower extremities. It varies much in severity

and persistency, and may wander from part to part, or remain
fixed in one spot for a long time. With this the patient becomes
languid, and is disinclined to do anything. In Course of time a
change of figure may be noticed, the patient loses height from
rounding of the spine or bending of the limbs

;
then, some day or

other, a bone breaks, with very little apparent cause, or on slight
exertion. As a rule, the fracture heals but imperfectly; and
subsequently other bones break. Moreover, the long bones show
a remarkable degree of flexibility, so that they can be bent into
very strange positions, and the more superficial bones may be
indented with the finger. Though the general health may be
preserved at first, exhaustion at length supervenes.
The disease runs a chronic course, and generally lasts from four
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to six years. Death takes place often from inability to breathe
on account of the softness of the ribs; sometimes during parturi-
tion from the obstruction which the distorted (rostrate) pelvis
offers to the passage of the foetus.

Morbid Anatomy.—The bones arc found to be so soft that
they can be cut with a knife or indented with the finger. Nearly
the whole of the bone is converted into a soft greasy mass or
pulpy material, except, perhaps, a thin shell of compact tissue

just under the periosteum, or even there may be nothing left

but thickened periosteum itself. Microscopically, the change
seems to be, first, a confusion of the natural minute structure of

the bone ; the Haversian systems become fused together, and then
absorption of the salts takes places from the innermost rings

round a canal, so that the substance is gelatinous and transparent.

As the same change proceeds in the rings placed farther out, the

innermost rings are entirely absorbed, the lacunae also alter their

shape and size, and finally the Haversian systems are destroyed.

The bone becomes spongy and porous, and the enlarged medul-
lary spaces are filled with a foetal marrow like the splenic pulp.

In this there are recent haemorrhages and pigment resulting from
former effusions of blood. Chemical analysis of the bones shows
that the inorganic constituents are reduced from 68 to 30 per cent.

The change in the bones has been attributed to the solvent

action of lactic acid, which is said to have been found in the bone-

marrow as well as in the urine. Rindfieisch thinks carbonic acid

is the solvent.

The Diagnosis is not difficult when the bone-symptoms have

begun. Earlier symptoms may be mistaken for rheumatism.

Spontaneous fracture also may take place in sarcoma or carcinoma

of the bones.

The Treatment should be tonic, as by iron, quinine, and cod-

liver oil ; but recovery is exceedingly rare.
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DISEASES or THE SKIK

ELEMENTARY LESIONS.

Before describing the diseases of the skin it is necessary to

mention the various changes taking place in its structure, which
constitute the elementary lesions common to several different

diseases. The older classification of Willan and Bateman was
based upon those lesions : there was a group of vesicular diseases,

one of scaly diseases, one of papular diseases, and so on. But it is

now seen that such a classification brings together diseases that

have no special connexion; and, on the other hand, there are many
diseases which produce at the same time, or successively, two or

three different elementary lesions, and would be, therefore, put
into as many different classes.

Hypersemia.—This consists of redness, of varying extent,

due to the blood-vessels being distended with blood. It may be

—

(1) an active hypersemin from vasomotor paralysis; (2) an early

inflammatory hyperemia, with slight swelling, tenderness, and
some indications of pyrexia ; or (3) a venous hypersemia, or

passive congestion, with a more blue or livid colour than in the
other forms. In all cases the redness disappears on pressure, to
return when the pressure is removed—quickly in the two first

cases, slowly in the last.

Haemorrhages.— Cutaneous haemorrhages from larger or
smaller spots, of bright red, dark red or purple colour : they do
not disappear on pressure ; the blood is gradually absorbed, and
the colour fades into brown or brownish-yellow, or goes through
several changes, becoming successively brown, green, and yellow,
in the larger subcutaneous haemorrhages. Ai yellowish-brown
stain may be left for a long time. The smaller spots are called
petechia, the larger ecchymoses: if they form streaks they are called
tnbices. In capillary ecchymosis a very fine mottling is produced,
which looks like a hypersemia, until it is foimd to persist under
pressure.

Papules or Pimples.—Small red or pink elevations of the
skin, solid, or at least not visibly containing fluid. They arise
mostly in the cutis, but may be imitated by accumulations of
epidermic scales.
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Vesicles or Vesiculse.—Small blisters (from 1 to 3 ram. in
diameter), due to the accumulation of more or less clear fluid
imder the upper layers of the epidermis. They are frequently
inllammatory, seated upon an inflamed base, and contain a yellow
albuminous serum.
Blebs or Bullae.—Jjarger vesicles, from 5 mm. to an inch or

more in chameter. The fluid contents are clear, or slightly
turbid, or blood-stained. They are often situate on an inflamed
base : they heal by chscharge of their contents, and the di-ying
and shedding of the epidermic scale.

Pustules or Pustulse.—Vesicles or bulla? containing pus.
Scabs or Crusts.—Irregular flat masses of dried serum, pus,

or blood, or mixtiu'e of these materials, forming ui^on and adlie-

rent to the raw surface which has secreted them, and frequently
the result of a vesicle, pustule, or bulla.

"Wheals or Pomphi.— circumscribed oedema of the coriura,

producing a pale pmk or white elevation of the skin.

Scales or Squamae.—Collections of epidermic cells in the form
of flakes. Sometimes, as in seborrhoea, there is a large admixture
of the fatty matter of sebum. Scales A'ary from the small branny
particles of measles (fui'furaceous) to the large exfoliations of

pityriasis rubra, and some cases of scarlatina, or the thick adhe-
rent masses of psoriasis.

Scratch. Marks.—Linear lesions of the skin, from a third

to two inches in length, produced by the nails, and bearing

small crusts of blood. Ultimately, if deep enough, they become
linear or fusiform cicatrices. Their direction generally bears

a definite relation to the position of one or both hands, and
parts of the body which the hands cannot reacli are exempt
from them.
Raw or Excoriation.—A patch of skin deprived of the upper

layer of the epidermis, and exposing the rete Malpighi. It is of

a vivid red colour, tender to the touch, and secretes a small

amount of serum, which may dry into a crust.

Chaps, Rhagades, or Rimse.—Cracks or fissures through the

epidermis, reaching the rete Malpighi or corium beneath, very

sore, and apt to bleed.

.. Sore or Ulcer.—A loss of substance involving the epidermis,

and extending to the papillary layer. The base is covered Avith

granulations, and secretes pus.

Scar or Cicatrix.—The new growth of connective tissue,

Avhich results from the healing of sores, involving the papillary

layer and deeper coriura. When recent they are pink or bluish

in colour. Finally they becorae dead white, and contract m
size.

Nodules.—Sohd elevations larger than papules. They have

been called tubercles—a name which is now best limited to the

specific lesion which causes phthisis.

Stains or Maculae.—Patches of skin more deeply pigmented
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than normal. Tliey may arise from a preceding hyperseraia, and

then disappear shortly. They are generally more permanent if

arising independently.

CLASSIFICATION.

The diseases of the skin will be described in the following

order :

—

Inflammatory conditions or forms of dermatitis.

Hyi)ertrophies.

Atrophic conditions.

Alterations of pigment.

New growths.
Diseases of the sweat-glands.

Diseases of the sebaceous glands.

Diseases of the hair and hair-follicles.

Vegetable parasites.

Animal parasites.

All that need be said of lisemorrhaye into the skin is contained

in the chapter upon Purpura. Syphilitic skin diseases have been
described under Syphilis.

INFLAMMATORY CONDITIONS, OR FORMS OF
DERMATITIS.

ERYTHEMA.
Erythema (from fpvdrjfia, a blu.sh) has a rather wide significa-

tion. A redness of the skin may be set up by external irritants,

or form a part of the infectious diseases, called exanthemata, and
to these the name has been applied. In both these cases, however,
there is an early phase of inflammation. Another class has been
called by Hebra Eri/thnna cxitdatinim, and is characterized by
much more definite and pronounced inflammatory lesions. The
skin is red, swollen, and tender. In some cases bullae or vesicles
are formed ; and blood may be effused into them or into the corium.
Other cases may be considered as intermediate, in Avhich there
is certainly more than mere hyperajmia ; but the inflammatory
exudation is not considerable. It will be best to consider, first,

the more marked conditions known as Erythema exudativum.
which includes E. multiforme, E. iris, and E. nodosum.
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Ekythhma Multifobmb,

As the name suggests, there is very great variety in the lesions
produced. In all cases they are bright or dark-red elevations of
the skin, which may be in the form of papules (i:. papulatum), or
in larger patches or nodules, the size of a sixpence or a shilling
piece. Such a patch may clear at the centre, and leave a ring
{E. annulatum)

;
if this enlarges it may coalesce with neighbour-

ing rings and produce sinuous or scalloped patches {E. gyratum).
Erythema marffinatumhas a similar outline: the peripheral margin
of the red band forming the ring is raised abruptly, and the
central margin gradually slopes towards the skin. Sometimes a
ring of erythema is surrounded by another ring outside it, and
this by another farther out, while the first ring is beginning to
fade. I have seen four such rings at the same time.

Occasionally bulla3 or vesicles appear on these patches, and
sometimes petechias or ecchymoses may occupy the centre of a
broad papule. The raised patches last a few days and then
gradually subside, often leaving a brown or brownish-yellow
stain, even if there has been no obvious hajmorrhage into the
structure of the skin. The whole duration is from two to four or
six weeks. It may begin with some malaise, it is occasionally
accompanied by not very definite joint pains ; and it is a not
infrequent occurrence to have an eruption of erythema, especially

E. marginatum, and haemorrhagic forms in the course of ordinary
acute rheumatism. The haemorrhagic forms are called Peliosis

rheumatica, but haemorrhages (purpura) certainly occur also in

rheumatism without any preceding true erythema.
Erythema multiforme occurs especially on the back of the

hand and forearm, the front of the leg, and the dorsum of the

foot ; and on the face, neck, front of the chest, and abdomen.

Erythema Iris—Erythema Bullosum—Herpes Iris.

This appears to be an erythema with the formation of vesicle

or bulla as a result. It is comparatively uncommon. Tyfo
varieties are described. In the first, after some preliminary ting-

ling, a small papule forms, which soon shows a minute vesicle

upon it. The vesicle enlarges, becomes flat, and is surrounded
with a pink areola. After a time the fluid is absorbed from
the centre, leaving a purplish depression, surrounded by the

still vesicular periphery. Or the centre remains fluid, then comes
a zone of purplish depression from absorption, then a peripheral

zone still fluid, then the areola outside all. These zones of dif-

ferent colours suggest the name of iris. Sometimes complications

arise from coalescence of extending patches. Recovery of any
patch takes place in about a fortnight by fading of the areola,

absorption of the fluid, and subsidence of the papule ; but from
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repeated crops the whole disease may last from four to six weeks.

The backs of the hands and fingers, especially on the radial half,

and the insteps and knees, are the parts most affected ; and the

disease is generally symmetrical.

In the second variety there is a central bulla, and round this a

ring of vesicles of smaller size. A second ring may form round

the first, and a third round that. In some of these and allied

cases of bullous erythema, the contents of the vesicles may be

purulent, or sanguineous, and the process may extend deeply

enough into the corium to produce ulcers which are followed by
scars.

EftYTaaMA NoDdstrtf.

This consists of oval or circular solid flat elevations of the skin,

from half an inch to one and a quarter inch in diameter, bright or

dusky-red in colour, gradually shading off into the surrounding
skin, tender to the touch, and perhaps pitting slightly on pressure.

They occur most often over the whole length of both tibiae, and
not infrequently over both ulnae. Though rare in other parts,

they have been seen on the calf, on the thighs, over the scapula,

and over the condyles of the humerus. They come out more or

less in crops, last seven to ten days, and gradually subside with
bruise-like staining. They may become soft and fluctuate, but
never suppurate. They are most common in children, and people
under twenty years of- age ; and more frequent in girls than in

boys. Their onset is preceded by some malaise, pains in the
joints, and slight pyrexia.

Pathology of Erythema.—The essential change in erythema
is an inflammation of the corium, with hyperaemia and effusion of

lymph and corpuscles. In different cases the process seems to be
more intense at different levels in the skin structures : sometimes
the skin alone is swollen, at others the epidermis is raised into
blisters. Variations in intensity are shown by the contents of
such vesicles as form, whether serum, pus, or blood ; and by the
amount of red corpuscles extravasated, whether a visible haemor-
rhage, or only enough to produce staining as recovery takes place.
Treatment.—There is no specific treatment for the erytheraata

as such. Their cause^ if it can be recognized, should be dealt
with, and relief to discomfort about the lesions can be given by
local means. In cases having a rheumatic origin, salicylate of
soda should be given in doses of 15 or 20 grains three or more
times in the day. If gastric troubles have caused the erythema,
unsuitable articles of foods should be withdrawn, such as shell-
fish, salt fish, pork, and sweets. Bicarbonate of sodium, bismuth,
and gentian, should be given

; or, in other cases, acids and nux
vomica, according to the character of the gastric disorder.
Locally, astringent and sedative lotions are of value, especially
lead lotion (liq. plumbi subacet. dil.), combined with opium if
there is much irritation, or calamine lotion or evaporating lotion
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of spirit and Avatcr, cau de Cologne, or li((. ammon. acetatis ; in
the drying or scalibing stages of the vesicular forms, zinc or
zinc and lead ointment. In erythema nodosum, iron in com-
bination with saline purgatives is generally the best remedy

—

e.<j., the sulphates of iron and magnesia, with peppermint water.

Ekythema 1'ernio.

Pernio, or chilblain, is a superficial dermatitis, affecting the
toes, sides of the feet, and the fingers, as a result of cold in

people of defective circulation, and especially in children. There
are patches of dusky redness, with itching, smarting, and pain,

which come on frequently with the cold winter weather, and
may only completely subside Avith the return of sjjring. In
severe cases, or if irritated by friction or injury, they may
vesicate or form indolent ulcers. They should be prevented, if

possible, by warm clothing, sufficiently loose boots, and active

exercise, such as running, skipping, dancing, and skating.

Treatment.—When they occur they should be rulibed with
lin. camph. co., with or without lin. belladonnae ; or tr. iodi may
be painted on the feet, or unguentura iodi rubbed in. Tr. iodi,

decolorized with half its quantity of liq. ammonire, may be used

for the hands (Crocker).

Erythema Intertrigo.

(Eczema intertrigo.)

This is the inflammatory redness which occurs in the folds of

the skin in fat ijeople, especially imder the mammae, between
the buttocks, and between the thighs, scrotum, or labia in

children. The redness corresponds closely to the parts of

skin that are in contact; the surface is raw, denuded of the

upper layers of the epidermis, and it secretes a whitish turbid

fluid, different from the yellow serum or sero-pus of eczema, and

not drying into crusts unless mixed wath the medicinal substances

applied to it. In children, it is no doubt aggravated by contact

with napkins Avetted by the urinary and faecal discharges
;
and,

as it not unfrequently co-exists Avith parasitic stomatitis or

thrush, the mother generally regards it as thrush, which has

passed through the child. It may co-exist Avith ordinary eczema.

It must be distinguished from syphilitic eruptions, Avhich usually

spread beyond the limits of the contact of skin Avith skin, or skin

Avith napkin, and may be quite di-y.

Treatment.—The parts should be separated, and contact Avith

secretions and Avet napkins should be prevented. This is best

done in children by spreading zmc ointment on narroAv strips of

lint and carefully laying them over thighs and scrotum or

labia, so that they are protected from one another and from

the napkin. The lint should, of course, be changed directly it is

wetted or soiled by the motions. Slight cases may be dusted
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with Fuller's earth or zuic oxide. Any tlefcct of health sht)uld

be treated, especially diarrhoea, the acrid discharges of which

may intensify the trouble. In adults, powders of zmc oxide, one

to two or three of starch, or boric acid and kaolin may be dusted

over the part and a piece of lint placed in tlie fold, or ointment of

zinc or boric acid may be used.

Others Forms of Erythema.

Erythema la^oe is the hypersemia which occurs in the tense sldn

of anasarcous limbs. It may go on to deeper dermatitis and

sloughing.
Erythematous eruptions also form part of the epidemic diseases

known as pelluf/m and acrodynia. The former occurs in Lombardy
as a result of eating deconiposed or fermented maize ; the latter

was epidemic in Paris in 1828-29, and has since been seen but

rarely.

URTICAEIA.

Urticaria {urticn, a nettle).—This has close alliance with
erythema. The eruption often comes out suddenly, and consists

of firm, round, convex or lenticular elevations of the skin from
a quarter of an inch to an inch in diameter, at first pink, and
soon becoming white in the centre. These are called pomphi or
wheals. They are scattered or closely crowded over the part
affected, and are not symmetrical. They may rise very rapidly, and
subside in a few hours or a day {U. acuta), or they last longer, or
recur fre(iuently (Z7. chro7iica). Sometimes the elevations are (luite

small {U. papulata). Rarely a small vesicle may form on the
surface of the wheal (U. bullosa). Urticaria is accompanied
with intense itching, so that the patient cannot forbear from
scratching himself, and thus, no doubt, the le.sion is considerably
aggi'avated.

Causes.—The chief are—(1) Direct external m-itants, such as
the poison of the stinging nettle, the sting of bees and Avasps,
contact with jelly-fish, and certain caterpillars. Some individuals
are so susceptible in this way that the scratch of a pen or the nail
upon the skin is sufficient to raise a linear ridge ; imd so figures
or letters can be traced upon the skin, lasting for some minutes
{factitious urticaria). U. papulata, which occurs • especially in
children, is perhaps often due to the irritation of fleas and bugs.

(2) Indirect irritation by (a) food, especially shell-fish, the less
digestible meats, pork and sausages, mushrooms, and some fruits

;

(/3) certain drugs, copaiba, cubebs, quinine, and others
; (y) some

general disordcr.s, such as gout, indigestion not specially related
to the above ingcsta, menstruation, lactation, pregnancy in women,
and cisthma.

Treatment.—The cause must be looked for and removed. In
52
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aeuto cases clearly due to ingesta, an emetic, is indicated. In
other more chronic cases, the diet should be carefully con-
sidered, the bowels should be regulated, and any defect in diges-
tion met by suitable treatment. In gouty people, colchicum and
salines should be given ; and in others, general tonics may be
desirable. Chronic urticaria is sometimes very intractable

;

quinine, with saline laxatives, or arsenic, may then be of value.

The severe itching requires local treatment. Scratching must
be prevented, and one of the following applications should be
used :—Alkaline baths (sod. bicarb. 2 to 6 oz. in the bath), or
alkaline lotions (sod. bicarb. 5j. or 3ij. to ^vj.), hydrocyanic acid

lotion (5iij. of dilute acid in aq. Jxx.), and lead lotion. Crocker
especially recommends the antiseptic lotions :—Li(i. carb. detergens
3ij. or 3iij. to aq. B^iij- ; terebene to ^viij; sanitasand water,

equal j)arts ; a saturated solution of benzoic acid, carbolic acid

(5i- or 3ij. to Bviij.), and others.

Urticaria Pigmentosa.

This is a curious eruption of which only a small number of

cases is on record. It begins in early infancy, and consists of

raised patches, at first of a brownish-red, later of yellowish or

faAvn colour. The patches may remain unchanged for years, but

some after a time disappear, leaving only pigmentation. The

majority of cases have been accompanied by severe itching, with

the result of producing secondary wheals, factitious urticaria, and

erythema.
Treatment has hitherto had very little effect, beyond the

relief of itching ; but the patches tend to disappear towards the

age of puberty.

ERUPTIONS PRODUCED BY DRUGS.

A NUMBER of very different drugs produce eruptions as a result

of their internal administration. These eruptions may be erythe-

matous, urticarial, vesicular, bullous, pm-puric, or m some other

form, but the first four varieties are more common, and espe-

c-ially the first, namely erythema. The most important of these

eruptions Avill be shortly noticed.

Antipyrin.—A red, papular or morbilliform eruption over the

greater part of the body, sometimes with itching and subsequent

desquamation. Rirpura has been also seen.

Arsenic.— Urticaria, crysipelatoid rash, or small papules.

Zoster has occurred during the use of arsenic, but the relation

of the two has not always been obvious. The long-continued

use of arsenic has caused a general pigmentation of the skm, and

in psoriasis the healed patches sometimes become very deeply

stained.
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Bromides—An acueiforiu eruption is common as tlic result

of the use of bromides in epilepsy—the pustules are commonly
discrete, and occur on the face, chest, back, or scalp, and around

the hair follicles on the thigh. More extensive lesions occur in

exceptional cases in children on the face and limbs ; these are

large, oval or circular, much raised patches of deep red colour,

covered with a number of pustular points, or the thick scab

which follows their rupture. Tlie substance of the patch is soft,

it mostly subsides, and the scab is detached, without leaving any
scar, but only a rather persistent stain. The lesions often begin

some days after the bromide has been stopped, and their appear-

ance is favoured by disease of the kidneys hindering elimination

of the drug. Arsenic internally promotes their cure, and if given

with the bromide tends to prevent their occurrence. Erythe-
matous, papular, and bullous eruptions also occur.

Iodides.—The eruptions are erythematous, pustular, vesicular,

bullous, or purpuric. The erythema is papular, and occurs over
the trunk, face, and limbs. Pustules are seen like those of the
bromide rash, but smaller in size when discrete ; and the confluent

forms are less common, and tend to be more bullous. Sometimes
large bullse occur, with a very narrow areola around them,
and clear serous contents. Like the bromide eruption it may
be delayed for some days after the drug has been stopped, and is

more likely to appear if the kidneys are diseased. The addition
of arsenic, or aromatic spirits of ammonia to an iodide mixture,
or taking the dose in half a tumblei'ful of water, may be tried to

prevent its occurrence.
Chloral.—Erythematous eruptions, diffuse redness or red

papules, and occasionally purpura. They occur mostly after
long-continued use of the fh'ug.

Chrysarobin.—Goa powder and chrysophanic acid, when ap-
plied to the skin for tinea or psoriasis, produce a dusky copper-
coloured redness, with oedema or tenderness, far beyond the
limits of the application.

Copaiba.—Erythema, consisting of bright-red, roundish or
irregular patches, slightly raised above the surface, here and there
confluent, somewhat like measles, covering the arms, legs, trunk,
and face. Purpura, vesicles', and urticaria are' occasionally pre-
sent. Desquamation may occur after a persistent eruption.
Cubebs seems occasionally to produce a similar rash.
Quinine.—Erythematous rashes are most common, either

diffuse or papular; an urticarial form is next jnost frequent;
both of these produce severe itching, and erythema may be
followed by extensive desquamation. Purpuric, vesicular, and
bullous rashes are less often seen.

Other drugs that have more or less frequently caused rashes
mostly of an erythematous or urticarial type are belladonna,
boric acid, cannabis indica, chlorate of potash, chloroform
(inhalation), cod-liver oil, digitahs, iodoform, mercury, opium,
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and morphia, pliosphoric acnd, salicylic; acid, santonin, strychnia
stramonium, tar, tcrebone, and turpentine.
The treatment should be the withdrawal of the drug and the

use of astrmgent lotions, such as those of subacetate of lead, oxide
of zinc, or calamine.

ECZEMA.

Eczema (eKte'w, to boil over) is a superficial inflammation of
the skin, presenting a great variety of lesions, the most common
of which is vesication, followed by destruction of the superficial
layers of the epidermis, and the prolonged .secretion of serum
and pus. In this, the typical form of eczema, the eruption
begins with some itching or smarting at one spot, which then
becomes red, and several minute vesicles form upon it, containing
clear yellow serum. They soon rupture, and discharge the serum

;

and the abraded spots thus produced extend, and coalesce, by the
tempoi'ary formation, not always very perfect, of fresh vesicles.
The secreted fluid is albuminous, and stiffens linen ; it is mostly
clear yellow, but may be more or less opaque from corpuscular
elements. After flowing for a little, it dries up into translucent
yellow or opaiiue whitish or greenisli-yellow crusts, which adhere
to the surface until detached by accident or lifted by discharge
inaderneath. When they are removed fresh secretion takes place,
again ch'ying up into crusts, and this process may go on indefinitely
until spontaneous cure or treatment ends it. Sometimes an
adherent crust will grow to a great thickness from the secretion
underneath. Eczematous patches enlarge by extension at their
periphery, which generally shades off into the adjacent sldn ; and
they are often surrovinded by other patches, each a quarter to half
an inch in diameter, with a small pin-pomt vesicle, abrasion, or

crust in the centre.

Healing takes place by a gradual cessation of the secretion,

and covering of the abra,sion Avith suiiicient epidermis. This may
take place spontaneously under a crust, which may remain long
after recovery is advanced. The skin is, however, not normal for

some time. Redness and thickening persist, and the epidermis
forms large flakes and scales, which are from time to time
detached.
The patches of eczema are variable in size, from mere spots to

large continuoiis areas. It occurs in nearly every part of the

body ; but with especial frequency on the face, ear, scalp, neck,

flexure of the elbow, front or back of the forearm, wrist,

grom, inner side of the thigh, and flexure of the Icnee.

Jjocally, eczema gives rise to severe itching, smarting, or

burning, and in certain positions to pain on movement. The
general condition of the patient in eczema may be but little

affected. In acute cases, Avith extensive patches, there is some
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febrile reaction; in many instances the eruption is coincident

with, and no doubt induced by, a general malaise, or anaemia, or

temporary depression of health ; and in prolonged chronic cases

the health may be slightly affected as a result of the eczema.

"\'ariations in its course give rise to special names. Acute and
chrofiic eczema are distinguished by their intensity and dura-

tion ; but long-continued cases may have frequent acute out-

breaks. If the inflammation is intense, with much redness and
profuse secretion, it is called K rubrum, or E. madidans. In a

later stage, or with a less active erui^tion, the secretion is

diminished or absent, and the dermatitis results only in the

formation of layers of epidermis, which are successively shed
{E. squamosum).

E. pajndatum is a papular form of eczema, which was formerly

described as liche7i. It is common on the backs of the forearms
and on the back.

E. rimosum is the name given to a chronic form in Avhich there

is much infiltration and thickening of the skin, with a thin scaly

epidermis, only a few scattered discharging points, but several

fissures rimning deeply through the epidermis into the corium,
not infrequently bleeding, and excessively sore and tender.

This often occurs about the wrists and the lower parts of the
forearms.

In other cases the thickening and hypertrophy of the skin
form the chief trouble. It is (juite rigid, and cannot be pinched
up. Tlie surface is marked out by small furrows into diamond-
.shaped areas, and it is white, or poAvdery from half-detached
epidermis. A warty condition may also occur from hyper-
trophy of the papilUie {E. vermcosum.)

.astiology.—Eczema occm's equally in both sexes, and at all

ages of life. A number of external irritants, thermic, chemical,
or mechanical, give rise to a dermatitis which has all the features
of eczema. Exposure to the sun causes so-called E. solare ; various
drugs applied to the skin

—

e.i/., mercurial ointment, and tlie irrita-

tion of very alkaline soaps in some skins—produce an allied con-
dition. In certain trades the hands are constantly irritated,
chemically or mechanically, by the substances handled. " Grocer's
itch " is an eczematous dermatitis of the hands and wrists from
contact with sugar and other groceries. Discharges from the ears,
Jiose, or other parts, and friction of the clothes, may also be causes
of the same. In many of these instances the lesion is practically a
traumatic dermatitis ; and in some of them—for instance, severe
sunburn—the inflammation extends deeper into the subcutaneous
tissue, and produces larger vesicles or blebs than is common in
eczema. They are more deserving of this name when the disease
continues after the removal of the cause, or extends beyond
the area immediately affected by it. Either suggests the exist-
ence of some special tendency to dermatitis on the part of the
patient.



822 IMFLAMMATOny nONPITIONS, OR FORMS OF DKRIIATITIS.

Such a tendency to eczema in particular persons does certainly
exist, and it is all that can be said about a great number of cases
that come under notice. From time to time eczema breaks out
on the skin, it is cured hy appropriate treatment, and again
recurs on slight irritation, or on some slight alteration of general
health, or it may be, to all appearance, quite spontaneously. It is

only in a comparatively small number of instances that this can
be said to be hereditary. Amongst the conditions of ill health to
which eczema is in some cases attributal)le, are various kinds of
dyspepsia, intestinal disturbances, whether constipation or diar-
rhoea, esiiecially in young children, imajmia, and the condition
of feeble vitality of some children, and, in old people, gout.
Anatomy,—In the papillary layer of the corium the vessels

are dilated, and there is an increase of fluid and leucocytes in the
tissue. Vesicles form in the rete Malpighi or beneath the horny
layer. In chronic cases the rete dips down deeply between the
papillte, which are elongated to a proportionate extent.

Diagnosis.—The red, raw surface exuding serum or sero-pus
which dries into scabs, is characteristic of eczema, and of more
use in diagnosis than the vesicles, which are often of tempo-
rary duration. Scabies may be mistaken for eczema ; the lesions

are mostly scattered pustules or vesicles (even bullae in some
instances), and not continuous patches. It occm's in certain

situations, the wrists and fingers in adults, the toes, feet, and
genitals in children ; and the " runs " or burrows, if seen, are

conclusive. Scabies may set up a secondary eczema. Eczema
resembles sycosis when it is confined to the hairy parts of the
face ; the lesions are more superficial than those of sycosis, and
not limited to the hair-follicles in the same way : the weeping,
on removal of crusts, comes obAiously from intervening skin.

Psoriasis may be imitated by a dry scaly eczema : patches of

psoriasis are more sharply defined, more uniform in shape, round
or ringed, covered with thicker, drier scales ; and the distribu-

tion is characteristic in many cases. Tinea circinata produces

circular patches, or rings on the face or elsewhere, which look

like a dry eczema ; their small number, and their circular form
should make one suspicious, and the association of ringworm
of the scalp, or a microscopical examination, will complete the

diagnosis.

Prognosis.—In its acute and subacute forms eczema is amen-
able to treatment, but many chronic varieties are intractable

and last for years. There is strong tendency to recm-rence,

which may show itself after long intervals. Only in young
children and very old people is it hkely that an extensive eczema

will help to a fatal termination.

Treatment.—Local treatment is of the first importance in

this disease. It is desirable, in the first place, that the eruption

should be protected from every sort of irritation. Scratching,

alternations of temperature, cold air, washing with plain water,
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or with alkaline soap and water, will all increase vascularity and

secretion, and delay healing. The patient should abstain from

scratching, and young children should have the hands tied in

gloves, or fixed to the side of the cot. The part should only be

washed with thin gruel and water, or with oatmeal and warm
water. If there are crusts upon the skin they should be removed
so that substances can be applied directly ; for this purpose, a

bread and water poultice may be left in contact for the night, or

for two or three hours, so as to soften the crusts, which may then

be carefully removed, or, what is perhaps better, strips of lint

soaked in olive oil may be left in contact for three or four hours.

The various local applications that are used, serve both to

protect from the external air, and to modify the condition of the

part. Simple oily applications are sufficient, by protection, to

promote the heahng of some mild cases. But in nearly all cases

benefit is derived from the use of sedative and astringent appli-

cations. These may be in the form of ointments, lotions, or

powders : sometimes one, sometimes another is more suitable.

On the whole, ointments are more generally useful, since they can
be kept more constantly applied, and lotions must either be
covered with some impervious material (gutta-percha or oiled

silk), Avhen the part becomes unduly heated and sodden : or they
evaporate, the lint or rag adheres to the part, and considerable
irritation is the result. But if there is much secretion, on large
surfaces, and if the dressings can be constantly looked to, lotions

are best. If ointments are used, they should be not merely
smeared over the part, but spread upon lint and firmly and
uniformly applied, so as to get complete contact

;
they should, as

a rule, be changed twice a day, and the excess of old ointment
should be gently removed with a soft cloth, or by washing Avith
oatmeal and water.
The most valuable applications are those of lead : ung. plumb,

acet.
;
img. plumbi glyc. subacet.

;
ung. plumbi subacet. compos.

(B.P., 1867); imguentum diachyh of Hebra (made like lead-
plaster, with twice the quantity of oil); or solution of sub-
acetate of lead, half a drachm in an ounce of vaseline or lard.
Ointnients of zinc oxide, oleate of zinc, calamine, and boric acid
act similarly. In less acute stages, and especially where pus
is secreted, some mercurial ointments may be usefully com-
bined with lead or zinc : such as img. hydrarg. ammon.

;
ung.

hydrarg. oxidi rubri
; ung. hydrarg. nitratis dil. The same

substances can be used in lotions, such as the liq. plumbi sub-
acetat. dil. ; or a somewhat stronger one, 1 part each of liq. plumbi
subacet. and glycerine to 30 parts of water ; or lactate of lead
made by shaking liq. plumbi subacet. 5j. with milk gij. ; zinc
oxide (3ss. with glycerine 3ss. to aq, rosae gj.), or calamine
gr. XV.—XX. to §].).

In some cases, especially for use during the day when lotions or
ointments may be inconvenient, dusting powders may be employed,
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especially oxide of zinc with an equal quantity of starch or French
chalk, or boric acid mixed witli four or five parts of the same sub-
stances. In more chronic cases, wliere there -is but little discharge
and much thictkening and scaliness, more stimulant and irritating
preparations may be employed, and especially those of tar, crea-
sote, oil of cade, li(juor carbonis detergens, and carbolic acid.
They may be added to the other lotions or ointments just
mentioned—e.//., half or one drachm of ung. picis to an ounce of
lead or zinc ointment ; or a drachm of li(i. carbonis detergens to
six ounces of lead or calamine lotion ; or tliey may be used alone
in inveterate and troublesome cases, either the unguentum picis
liquidjB, or liq. carbonis detergens (5ss. to aq. §vj.) Mo.st of these
methods of treatment will relievo the itching which accompanies
the disease. Stronger sedatives are sometimes employed—for
instance, cocain ; but the exposed surfaces render such applica-
tions very unsafe.

The internal treatment of eczema must be directed to correcting
every fault in the digestion or general health that may be de-
tected. Gastro-intestinal troubles of children, and dyspepsia in

others must be treated by suitable remedies ; delicate and anaemic
patients should take iron, cod-Uver oil, quinine, &c. If gout is a
fact in the patient's history, laxative salines should be given ; but it

is not right to prescribe for gout imless there are some other
indications than the eczema itself. Internal treatment may be
called for to allay tlie terrible itching of some cases : for this pur-

pose chloral and bromide are most useful ; the former especially

in childi'en—for instance, 2 or 3 grains in syi'up to a child of six

months given at bedtime and rej)eated at night ; and the bromide
in older people. Ilyoscyamus, or tincture of hops, may be also

given, and quinine seems to allay itching in eczema as well as in

chronic urticai'ia.

Of specifics for eczema there are few. Arsenic is vmdoubtedly
of great value in many cases, but not in all. It is most suited to

chronic, frequently recurring cases, and least so to acute eruptions.

Eecurrences are often checked at once by its exhibition. It should

be given after meals in small doses gradually increased. There

is no other remedy that has gained much reputation as a specific

in eczema. Dr. Crocker has seen good results from spu-its of

turpentine, given in doses of 10 to 30 minims in mucilage, three

times daily after meals, the last dose not later than 6.30 p.m.;

water, or barley water, must be di-unk freely dm-ing the time.

He has also had success in inveterate cases with another in-

direct method of treatment—namely, counter-irritation over the

neck or loins with mustard or blistering fluid, in order to influence

the vasomotor system. Mr. Malcolm Morris recommends anti-

mony in small doses.

In acute eczema the diet should be that of a febrile case, chiefly

milk and farinaceous food. Iii clu-onic cases, very little alteration

is required. Stimulants should be used in moderation only ;
and
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salt meats, as likely to increase thirst, may be well avoided.

Any food that obviously disturbs digestion should, of course, be

abstained from.
The treatment of eczema in particular localities may be briefly

mentioned.
Scalp.—Cut the hair short, remove crusts by oil or poultices

:

apply weak iodoform ointment in pustular cases, or a mixed
ointment of zinc oxide, lead acetate, and mercuric nitrate. In

drier eczema, mixed with seborrhoea, use tarry applications

—

e.r/., li(i. carbonis detergens.
" Haiiy 2)fi>-ts of the face.—Cut the hair and shave as soon as it

can be borne, then use astringent ointments ; extract the hair,

if pustules form around it.

Lips.—Mild astringent ointments of lead, zinc, or yellow oxide

of mercury. Dr. Crocker recommends a formula by Hebra—viz.,

acid, carbol. ^ij.
;
glycerini, aetheris, aa. ^j. ;

sp. vini rect. §vj.

Pahns.—After removal of crusts, apply the ointment spread

upon strips of lint separately to each finger, and fit a kid glove

over all. In chronic cases remove the thickened epidermis by
the use of salicylic acid plaster, or by soaking with pancreatic

emulsion (Crocker), or papain (M. Morris). Salicylic acid or

mercm'ial ointments may then be applied.

Nails.—Eczema of the nails is rare
;
they have a dirty, yellowish

colour, and are pitted, grooved longitudinally, thickened, thinned,

or split. Apply mercurial ointments, or those of salicylic acid,

or of tar, wrapping up the ends of the fingers completely.
Legs.—This often results from varicose veins. Keep the patient

in the recumbent position and raise the legs ; or bandage care-
fully from foot to knee, or use Martin's rubber bandage. Apply
astringent ointments or lotions.

IMPETIGO.

This name was formerly applied to many pustular eruptions, but
it is now almost limited to one on the scalp, and to an eruption
which has been separately described as Impetigo contagiosa.

What is considered distinctive of I. contagiosa is the occm-rence
of flat vesicles, enlarging into pustules from a quarter to half
an inch in diameter, with scarcely any surrounding inflammation.
They occur especially on the face, about the mouth, nose,
and chin, and in the occipital region. They are often few in
number and discrete : and they appear to cause similar lesions
by contact in other parts of the skin, or in other persons. It is

admitted that they often coexist with pedicnli capitis, which are
the commonest cause of Impetigo capitis of children, and whether
there is any cause of contagion in the pus, more than is contained
in pus from other sources, remains to be seen. Dr. Crocker found
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micrococci in the pus from one case, but culture experiments are
as yet wanting.

lnii)etigo of the scalp forms thick crusts of yellowish, or
gi-eenish-yellow colour, matting the hairs together ; it is most
marked in the occipital region when due to pediculi. The sub-
occipital glands are generally enlarged and may suppurate.
Treatment.—In all cases pediculi should be .sought for ; their

occurrence, past or present, is often .shown by the nits adherent
to the hair (.see Phtheiriasis). Apart from the cure of the i)ediculi,
the local lesions of impetigo may be treated by removal of the
scabs and the use of a dilute white precipitate ointment (1 to 4),
or the mixed ointments of zinc, lead, and mercury. Tonics, such
as cod-liver oil, iron wine, &c., are often desirable at the same
time. Similar pustules and scabs occasionally occur about the
body and extremities, which may be treated in the same way.

LICHEN.

This term has been long in use to signify any sort of papular
eruption, and on this view a number of species used to be de-
scribed which are now classed with other diseases. The name
is reserved for a quite small number of complaints.

Lichen Scrofulosus.

An eruption consisting of small papules, at first red or pink,
later fawn-coloured or almost yellow, arranged in roundish
groups, or cu'cles, or segments of circles. On the older papules
a minute scab is formed, and after a time the papules subside and
leave only a yellowish pigmentation. They occur on the trunk,
especially at the sides, and rarely on the limbs ; the occurrence on
the limbs is more frequent in children than in adults. Itching is

absent, or very slight. The disease progresses by the appearance
of fresh crops of papules fi'om time to time, so that it may last

for months or years.

The chief factor in its etiology seems to be the condition of

health known as scrofulous or strumous; many patients have
enlarged lymphatic glands, caries, or other bone lesions, or

ulceration of the skin ; but phthisis is not common. It occurs in

both sexes, but has been seen more often in males. It is most
common in children, and rare after early adult age.

According to Kaposi the lichen papule is formed by an infil-

tration of cells in the papillae round the follicle, and the central

scale by a collection of epidermis at its dilated orifice.

The Treatment consists of the use of cod-liver oil internally

;

and externally, either cod-liver oil (Hebra) or some other emol-

lient, such as vaseline, or vaseline with liq. plumb, subacet.,

thymol, or oil of cade (Crocker).
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Lichen Rubeb.

This is known in two forms—Lichen ruber plantis and Licheji

ruber aeuminatus, of which the former is more common in Eng-

land, the latter appears to be more often seen in Vienna.

L. plamts consists of raised flat patches of a dull red colour, and

a surface smooth, shining, or covered with quite small scales.

The patches arise from the aggregation of papules, which are at

first discrete, and then become continuous by the growth of fresh

papules in the intervening spaces. The papules are flat, shining,

and angular, sometimes with a minute depression in the centre.

The eruption is more or less symmetrical, and appears first on
the wrists and forearms, and on the inner side of the knees,

and then on the extensor surfaces of the arms or legs, the ankle,

foot, the flank, hip, and lower part of the abdomen. It also tends

to appear on parts subject to pressure—forinstance, the waist, the

leg where the garter presses, and the palms and soles ; but in these

last two situations there is only a general thickening of the
epidermis, with white spots where the horny layer is cracking.

The rash on the skin is often associated with Avliite spots on the
tongue and inner sides of the cheeks. The head and face are
said never to be affected. There is only moderate itching, and
the health is influenced simply in proportion to the extent of skin
involved. In generalized extensive disease marasmus and death
may ensue. "When the lesions subside they leave a very per-
sistent stain.

L. aeuminatus begins with conical red papules, capped with
scabs, which are at first widely separated ; but as more and more
of the intervening skin is affected, continuous patches are formed.
It may develope rapidly over the whole of the body, or begin
in the flexures alone. Eventually the whole skin may become
reddened, scaly, thickened, and infiltrated : the skin of the
palms, soles, fingers, and toes is deeply fissured, and the naDs
are rough, thickened and broken, or thin and brittle.

etiology.—In many cases no cause can be discovered; in
others worry, anxiety, insufficiency of food, &c., have preceded
the disease. It is most common between the ages of twenty and
fifty, and rarely attacks children. English cases have been more
common in men, Vienna cases in women.
Pathology.—The inflammatory process in L. planus begins

round a sweat duct in the upper part of the corium, and this is
followed by thickening of the rete Malpighi and its extension
downwards between the papilla. In the acuminate form the
hair-follicles are the centre of the inflammation.
Treatment.—The treatment is not unlike that of psoriasis.

Internally arsenic should be given steadily in full or increasing
doses for a considerable time ; it is most successful in chronic
cases, and less certain in acute. The local treatment consists in the
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use of tarry iircparatioiis, sueli as unguentiiin picis, iing. creasoti,
liq. carbonis dctcrgeiis, thymol, and carljolic acid. If there is much
liyper;einia more soothing apphcations, sucli as lead or zinc
lotions, may be desirable for a time. The general health also
reijuircs attention : bodily and mental rest, nutritious food, the
usual tonics, and, perhaps, change of air.

Lichen Ciucinatds or Circumscriptus.

The position of this disorder is still somewhat uncertain. It is

a fairly common and harmless eruption, and consists of small flat

dusky red papules, combining to produce circular patches a
(juarter or three-eighths of an inch in diameter, wliich may clear

in the centre, and ultimately form rings of a larger size. By
running together they result in scalloped and gyrate figures.

The papules are often covered with a yellowish-brown scale.

They occur almost exclusively over the sternum and on the

back between the shoulders, but may extend from the middle
line in front over the pectoral regions. The eruption itches

slightly, but otherwise causes little discomfort, and may be only

noticed when the patient consults his doctor for some other

comjilaint. The skin is often gi'easy, and the patients are foimd
to wear flannel shirts or vests. It is more frequent in men than
in women.
The circular outline has suggested a parasitic origin, but no

fungus has been found. Recently it has been described as

seborrhoea corjwris, in spite of the inflammatory lesion obvious

in the papule. The situation, the annular shape, and the frequent

yellowish tinge are characteristic. Only if very extensively

developed in a gyrate form could it be suspected of having a

syphilitic origin.

Treatment.—Tar or creasote ointment, and glycerine of borax

or thymol, cure it speedily ; but it readily returns if the local con-

ditions are not altered by frequent w^ashing, and suitable changes

of underclothing.

Other Skin Diseases described as Lichen.

L. .mn]}lex and L. agrius are papular forms of eczema ; L. lividus

is purp.ura round the hau*-follicles ; L. urticatus is urticaria in

children ; L. pilaris is no^v called keratosis pilaris ; but Dr. Crocker

describes under the title Licfioi pilaris a very rare disease, the

Lic/ien spimdosns of Devergie, an inflammatory disease of the hair-

follicles, in which a spiny epidermic peg t)ccupies the centre of

the papule. It is to be treated by alkaline baths, and subsequent

friction with a soap liniment.
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PRURIGO.

This is a papular disease accompanied with severe itching

(prurio, to itch). It must be distinguislied from ^jruritus, which

means simply the sensation of itching, and not structural change.

Thus, we have pruritus in prurigo itself, but also in eczema, m
jaundice, and in other conditions. One disea.se that is often

described as prurigo (P. soiilis, P. pediculnris, j)hth€inasis) is

obviously the result of the irritation of the body-louse, and I

shall speak of it when treating of parasites. Prurigo consists

originally of minute papules in the skin, which are at first not so

much visible as palpable, having the colour of the skin, and only

later becoming pink and red. They are not collected in groups,

but scattered. As they are accompanied by severe itcliing, they

are soon scratched, the heads of the papules are removed, and a

small blood-scab is the result. More violent scratching leads to

enlargement of the papillae, thickening and roughening of the skin,

the natural furrows are deepened, the surface is covered with
mealy scales, the downy hair is destroyed, and when the hand is

passed over the skin it feels like a nail-brush or like rough brown
I^aper. Besides the excoriation of the i^apillse, more extensive

scratch-marks, abrasions, and scars may be caused, and other

secondary lesions, such as eczematous patches, urticaria, pustules,

enlargement of the femoral, axillary, or elbow glands, and finally,

more or less deep pigmentation of the skin.

The parts first affected are the extensor surfaces of the legs

and arms, especially the former. The chest, back and front, the
abdomen, and gluteal regions are all affected, exen a few papules
may appear on the face ; but the flexures of the elbow and knee,
the axillje, the genitals, the ankles, wrists, palms, and soles are
always .spared.

JE3tiology.—It is more common in males than in females, and
among the poorer classes. Different statements are made as to
the influence of cold, but it is certain that winter cold does cause
in some people a j)ruriginous condition, especially of the legs
(P. hyemalis). It commonly begins in infancy, and continues,
unless vigorously treated, for the rest of life.

Varieties.—P. mitis and P. fero.v have been described
;
they

appear to differ only in intensity. Ilebra regarded as a .special
and incurable form the very intense cases which he saw in
Vienna ; but there seem to be cases intermediate between those
and the milder forms commonly seen in England.
Pathology.—The early change is an exudation into and above

the papilla of leucocytes or serum, which also infiltrate, and lift

up the epidermis. As to its origin beyond this, little is laiown.
Crocker lays stre.ss on its early symptoms in childhood being
urticarial, and regards it, therefore, as primai'ily a neuro.sis.
Diagnosis.—Very similar conditions are produced by pediculi.
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Ihcy should, therefore, be sought for {see Phtheiriasis). Prurigo
IS, however, distin^ruished, by the age of the patient, the long
history of the disease, and the distribution of the lesions.
Treatment.—This must consist of the freciuent use of warm

water, or alkaline baths, and the thorough inunction of soap
and emollient ointments. Tar and sulphur preparations are also
of value. Whatever method is employed must be continued daily
and persevenngly. llie following may be used :—Spermaceti oint-
ment alone or with the addition of cod-liver oil, or tar ointment

;

equal parts of soft soap and spirit, or a iluid glycerine soap';
sulphur ointment, or Ylemingkx' solution (containing sulphides of
calcium); or tar baths (brushing the .surface all over with tar,
and then remaining in a hot bath for three or four hours).
Internally, nutritious food, cod-liver oil, iron, &c. Pye-Smith
recommends also arsenic, and Ci'ocker uses tr. cannabis indica
in full doses to relieve itching.

PITYRIASIS RUBRA.

{E.rfoliatire Dermatitis.)

This disease begins with a patch of erythematous redness on the
chest, arms, or other parts. It rapidly spreads over the whole
body, either from the original patch or by the appearance of fresh
patches which coalesce. The patches are bright red in colour,
Avell defined at the margin, of no definite shape, and quickly
become covered with large thin scales. The whole body may be
thus affected in from two days to two or three weeks. The scales

are small on the face, but larger on the trunk and limbs, detached
at the margins, and frequently and abundantly shed, so that
the bed is filled with dry, papery flakes, amounting to a pint or
two in twenty-four hours. There is but little secretion from the
skin, if any, and it does not cUscolour or stiffen linen. As a rule,

there is only slight infiltration, and itching is not troublesome;
but there may be some burning or tingling sensation. More infil-

tration occurs in old cases, and there may be exceptionally more
itching, more secretion, and some fissures.

The disease may arise in those in perfect health, but it often

follows eczema, psoriasis, erythema, or traumatic dermatitis.

Acute cases are accompanied with fever, and its chronic per-

sistence may induce ill health, emaciation, or sometimes albu-

minuria. If recovery takes place, there may be a relapse ; but

the disease is often persistent, and death occurs from marasmus,
diarrhoea, pneumonia, or bronchitis.

It occurs in both sexes and at all ages, but is comparatively

rare in children.

Anatomy.—According to Crocker, it is a dermatitis, at first
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superficial, but afterwards involving the whole depth of the skin,

and resulting in new connective tissue, cicatricial contraction

of the same, pigmentation, hyperplasia of elastic fibre bundles,

and obliteration of the papilla;, and the sudariparous and

sebaceous glands.
. ,

Diagnosis.—Pityriasis rubra has certain points of similarity

with eczema, psoriasis, and pemphigus foliaceus. From the first

it is distinguished by the extent of body involved, by the absence

of secretion, and by papery scales instead of yellow crusts ; from
psoriasis by the extent, by the absence of infiltration, and by the

scales not being massed into thick flakes ; from pemphigm foliaceus

by the absence of bullae with di.scharges preceding the scales.

From lichen ruber, also, it is distinguished by the absence of

papules and by infiltration.

Treatment.—Emollient applications are mostly recommended,
such as olive oil, linimentum calcis with zinc oxide and calamine,

lead and zinc ointments, glycerine of lead subacetate or lactate

of lead ; or weak tari'y preparations, such as carbohc oil, or liq.

carbonis detergens in vaseline (1 in 8, Pye-Sraith). But stronger
tar preparations may be too irritating. The applications must be
frequently made over a long period. Internally, tonics and
nutritious diet must be given, and in the older cases arsenic

is of value.

Otheb Skin Diseases called Pityriasis.

P. capitis is a form of seborrhcea; P. versicolor is a fungus
disease. Tinea versicolor.

PSORIASIS.

This disease consists in the formation of raised red patches,
covered with thick, silvery-white adherent scales. In a great
number of instances the lesions ajjpear first on the knee over
the patella, ligamentum patellse and tubercle of the tibia, and on
the elbow over the olecranon. It begins with papules, which
enlarge into round flat plaques

;
quite early the papule is seen

to be covered with an opaque scale, and with its enlargement in
size, the scale becomes thicker, especially in the centre, and
silvery-white in appearance. The scale is rather firmly adlierent,
and co-extensive with the red plaque, so that the red colour can
often only be seen at the edge. If the scale is removed it leaves
a shining, moist-looking, but actually dry bright red surface, in
which examination with a lens will show a number of deeper red
points, the hyperaemic papillae. The patches are at first rouncUsh or
circular, and enlarge to half an inch, an inch or more in diameter

;

fresh patches come out near the first or in other parts of the
body. If a patch becomes very large it may recover in the
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centre, and thus form ii ring
; cjalcsccncc with other rings will

produce serpiginous or gyrate figures. The patches may spread
sufficiently to cover large areas of the l)ody continuously, so that
the original shape of the spot cannot be detected. The old
names given to indicate these different stages have little more
than a descriptive value, such as P. punctata, P. guttata, P.
circinata, P. gyrata, P. diffusa, P. universalis.

Next to the knees and elbows, the adjacent extensor surfaces
of the leg and forearm are most commonly affected, and then the
thighs, back, loins, chest and abdomen : and in all regions a very
striking symmetry is observed. .The face and scalp are not often
attacked, and the i)alms and soles rarely. The nails are not
infrequently involved : they become variously altered, opaciue,

thickened, pitted, furrowed transversely or immensely thickened,
and discoloured.

The amount of scale varies in different instances or in the

same case at different times. In P. rupioides the scales are

heaped into small conical masses, each on its circular base. The
eruption is always dry, never moist or scabbing as in eczema.
Itching is variable, but not, as a rule, severe. The general

health is often perfectly good, or even roljust.

The disease breaks out spontaneously, often in early childhood,

and even if not treated subsides after thi'ee or four months, to

recur again after a quite uncertain interval. Sometimes the

recurrence is twice a year (" spring and fall " as it is often

expressed), or a period of years may intei'vene. In other cases

a slight amoimt of erujption persists, and extensions take place

from time to time. During recovery, pigment stains mark the

situation of the patches, especially after the use of arsenic.

iEJtiology.—It affects both sexes, and nearly all ages; but it

more commonly begins m early life. The only other certain fact

in its causation is that it is hereditary ; the view that gout and

scrofula are causative antecedents has little in favour of it.

Pathology.—It is an inflammation of the papillse and corium,

Avith increase of the rete, downgroAvth of the same betAveen the

papilla;, Avhich appear correspondingly enlarged, and increase of

the horny layers.

Diagnosis.—In most cases it cannot be mistaken. Patches of

dry eczema may resemble it, but the edges are not so sharp and

the scales are not so thick and silvery. In psoriasis of the scalp

the scales are often yellow, and look like impetigo crusts
;
but

psoriasis spreads beyond the scalp on to the forehead or neck,

and there is ahvays psoriasis of some other part of the body

Avhich will be distmctive. These last two points Avill also serve as

betAveen psoriasis and sehorrhaaa. The features of lichen ruber

and pityriasis ruln-a have been sufficiently described. Patches of

tinea circinata may look like psoriasis, but their small number,

Avant of symmetry, small scales, and the results of microscopic

exainuiation will show then* nature; Litpus enjt/tematosus is
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recognized by its position on the face, the greater thickening of

the skin, tlie sebaceous plugs, and the scars ; and scaly syphilides,

by the small size of the lesion, the slight scaliness, the bro-sraer

colour, and the concomitant symptoms.
Treatment.—The best remedy is a combination of internal

and external treatment, but one of these alone will sufllce in

some cases. Inteniallij, arsenic is most frequently successful

;

it' may be given in the usual way—that is, increasing doses of

liquor arsenicalis, beginning witli 3 or .5 minims, and stopping at

10 or lo minhus, always after meals. Other forms in corresi)ond-

ing doses, arsenious acid in pills, liq. arsen. hydrochl., or liq. sod.

arscniatis, may be equally well employed. Some otlier di'ugs are

said to be also of use : carbolic acid in -^-grain doses (Kaposi)

;

turpentine in 10 to 30-minlm doses (Crocker), and iodide of

potassium. The last requires to be given in very large quantities,

and cannot always be borne.

The best external treatment is that by tar and allied prepara-
tions : ung. picis liquida?, creasote ointment, ointment of cade
011 (3i. to 3iv. to §.!.), or carbonis detergens (3i]'. to §].). The
prei>aration should l)e both rubbed into the part and left in

contact, the liml)s being enveloped in old flannels to prevent
staining of the clothes. If the scales are very abundant it may
be necessary to remove them first by the use of alkaline baths,
the wet pack, soft soap, or vaseline. Besides the tarry prepai'a-

tions mentioned above some others are efficacious : chrysarobin
ointment, which must be used with caution, as it often sets up
a dermatitis beyond tlie limits of its application, and stains the
hair and clothes of an orange or golden colour

;
pyrogallic acid

(5ss. or 3j- to §]. of benzoated lard), which must be used over a
small area at a time. Crocker also recommends tm'pentine or
oleum pini sylvestris, alone or diluted with olive oil.

It has been stated that many patients are in robust health ; if

this is not the case, any defect, such as anajmia or .strumous
delicacy, should be met by iron, cod-liver oil, or quinine, which
need not iaterfcre with the specific arsenical course.

PEMPHIGUS.

This is an eruption of bullae or blebs occurring as an idiopathic
affection. Bullte have already been described as occurring in some
forms of erythema, and they may be caused by burns, irritants
such as blisters, and by the itch-acarus ; but in pemphigus, which
is a rare disease, the bulla is the primai'y and chief lesion.

P. vulf/aris may be acute or chronic: the latter is more common.
The eruption may be preceded in some people by chilliness,
nausea, or pyi-exia ; then the bullae appear at one or other part
of the body, small at first, gradually increasing in size, tense,

63
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lieniisplievieal, witli clear yellow or slightly turliid contents.
The lluid is an albuminous serum, and the turbidity is due to
increa.sing amounts of leucocytes. Around the bleb the skin is
at first quite normal, but a narrow i)ink areola is accjuired later,
and increases in proportion to the opacity of the fluid. After a
few days the fluid is absorbed, or the bleb ruptures, and shrinks
down on to its base. From this it is subse(iuently shed; it

leaves a mark which is injected and afterNvards slightly stained,
but rarely or never scarred. Sometimes the bleb contains pus
or blood, and, after its rupture, the base may be covered with
yellow lymph, or may slough.
The number of bullae in any case is very variable. There may

be but few in one part, or isolated bulla? in different parts of the
body ; or the whole surface may be thickly covered by blebs,
which come out in successive crops, lasting only a few days each,
but keeping up the disease for weeks or months. Xearly every
part of the body may be affected, but the hairy scalp least of all.

Earely the conjunctiva is attacked with pemphigus, which is

followed by shrinking or contraction, producing deformity and
ultimately blindness.

The amount of general disturbance is greatest in childi-en and
old peoxjle, and is i^roportionate to the extent of surface involved.
Young adults with few bullte are not materially affected. Some-
times there is severe itching, -with all the secondary results which
follow scratching, such as wheals, eczema, and pustules, while
the contents of the bulUie are likely to become more purulent
(P. pruriginosus).

Acute jyemphigiis is much more rare than the chronic form ; the
course is rapid, and febrile reaction is present. Most cases of

bullous formation in infants are due to syphilis, but Crocker
considers that there is an independent P. neonatorum.

F.folinceus is a very rare and fatal form of pemphigus, in which
the whole surface of the body is gradually involved. The blebs
which form are flaccid and flat, never tense and liemispherical.

Their contents are turbid, and when these escape an inflamed
excoriated surface is left; to this the remains of the bullse

adhere, forming thin flakes, the imder surface of which is moist
with an offensive secretion. If the flakes are removed there

remains a red, raw, secreting surface, not unlike eczema rubrum.
When the whole sui'face is affected it is mostly covered with the

adherent epidermis, with raw patches at intervals : then also the

occurrence of blebs is not easy to observe, as they form under
existing epidermis and soon rupture. The course is slow, with

remissions and relapses, it may be Avith healing of the skin in

parts ; but eventually the disease is fatal by exhaustion or inter-

current disease.

P. vegetans is another rare variety, in which the mouth is first

affected, then bullae of ordinary type form on the skin, ulcerate,

and remain unhealed for a long time. The characteristic feature
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is that in moist situations, like the axilla), groins, and g-luteal

folds, iungating- papillary growths form on the site of the rup-

tured blebs, project a quarter to half an inch above the surface,

and secrete an offensive muco-purulent fluid. Severe prostration

ensues, and the cases end fatally.

^Etiology.—Pemphigus vulgaris occurs at all ages, but is more
common in children than adults, and m females than males,
according to most observers. Heredity has been noticed in one or

two instances, but beyond this very little is known of its

causation. P. foliaceus has been traced to chills ; it sometimes
suijervcnes on P. vulgaris.

Pathology.—There is inflammation of the papillary layer of

the skin, with fluid effusion lifting the epidermis, but whether the
bleb forms in the layers of the rete or below seems yet uncertain.
Crocker points to the occurrence of bulla) in diseases of the central
nervous system as suggesting a possible pathology for pemphigus.
Treatment.—Ai'senic has long been advocated by Mr. Hutchin-

son as a specific in pemphigus, and its very great value has been
allowed by most observers. It must be given perseveringly in
full doses. Its value in acute cases is not so certain. Locally, some
relief from discomfort may be obtained by the use of zinc oint-
ment, zinc oxide dusted on, or similar soothing applications.
Tonics, quinine, iron, &c., and sufficient food are desirable also.

P. foliaceus yields to no drug, and P. vegetans seems equally
fatal, but opium is recommended for trial.

HERPES.

This name has been given to certain vesicular diseases, but it is
not easy to give a definition that will cover all. One may say that
the vesicles of herpes are generally smaller than those of pemphi-
gus, are seated upon an inflamed base, and terminate by scabbing.
The diseases for which the name is still retained are herpes zoster
or zona, herpes labialis, and herpes preputiaUs.

Zona.

(SMnffles.)

This is an eruption of vesicles, arranged in groups, which always
correspond in position to the distribution of a cutaneous nerve
Tlie name zona, or girdle, is taken from the most common or
mtercostal variety, in which the groups of vesicles extend from
spme to sternum round one half of the body. The eruption is pre-
ceded sometimes by pain, tingling, or smarting, and it may be a
little malaise, then appear groups of closely set papules, forniino-
red patches, one or two inches in diameter

; upon these the
vesicles quickly arise, with thin walls, clear contents, not very
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tense, and, when niunerous, ac(iuiring a polygonal form from
mutual compression. Tli e patclies do not all appear simultaneously
—for instance, one may form first near tlie spine, then later one in
the axilla, and later again one near the sternum

; some patches,
also—that is, the later ones

—

may fail to produce any vesiclesj
the process, as it were, subsiding early or aborting. After a time
the contents of the vesicles become opacpie or milky, and the
vesicle dries into a scab, which drops off, leaving a red stain. The
milkiness may amount to the formation of pus, and the supei-ficial
layer of the skin may be destroyed, so that scars result. Scars may
form in each group, but not in every vesicle of a group. Quite
rarely extensive sloughing of the skin takes place, leaving deep
ulcers, which heal slowly. Tlic patches are distributed in the
course of a nerve : on the trunk they form a band two to four
inches broad, from spine to sternum, generally somewhat more
horizontal than the true course of the ribs, and the vesicles may
transgress the middle line both in front and behind.

H. frontalis occupies the area of the supraorbital nerve on the
forehead and scalp, and there is often conjunctivitis. H. cervtcalis

hes over the neck, clavicle, and deltoid, H. hrachinUfi in the course
of the nerves of the arm, and other similar groupings on the abdo-
men, tliigh, and leg, are occasionally seen. An intercostal zona
may be accompanied by herpes of the inner side of the arm
(intercosto-humeral nerve), or a gluteal with an anterior crural,

representing posterior and anterior branches of the lumbar
nerves. The eruj)tion is nearly always imilateral, and its bilateral

occurrence has very rarely been recorded.

The duration of the eruption is from four to ten days, but the
disease does not always end here. Especially in old people, neu-
ralgic pain in the course of the affected nerve may continue for

months or years, and be a source of serious trouble : and m a
few cases paralysis of adjacent motor nerves has been seen, most
often of the seventh or third nerve in facial zoster, but also of the

nerves to the deltoid and abdominal muscles.

Pathology.—The eruption itself is an inflammation of the

papillaj and corium, followed by effusion into tlie layers of the

rete ; but the curious relation to cutaneous nerves has naturally

led to investigations as to then- condition, and in a great number
of instances lesions have been found. The most frequent is

inflammation of the ganglion on the posterior root of the spinal

nerve, and of the nerve below it; but other changes are recorded,

namely, inflammation of the sensory root above the ganglion, peri-

pheral nem-itis, neuromata, and haemorrhage into the Gasserian

ganglion.
Diagnosis.—This depends on the unilateral groups of vesicles,

corresponding to the distribution of a nerve.

The Prognosis is favourable, but the probability of scarring,

and tlie tendency to troublesome neuralgia in elderly patients,

must be remembered.
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Treatment—Little is required except to protect the vesicles

from injury, and rubbing by tlie clothes, and to allay any irrita-

tion, tingling, &c. This may be done by the application of zmc
ointment, lead lotion, or powdered zinc oxide, with the addition

of a little morphia, if the pain is severe. For the severe pam
afterwards arsenic should be tried. Fagge thought he saw

benefit from vin. colchici. Locally, menthol may be rubbed in,

or morphia injected. Bhsters over the origin of the nerve, and

the continuous current, also give good results (Crocker).

Herpes Facialis, or Labialis.

Tliis occurs as groups of vesicles upon an inflamed base, which

appear rapidly. The vesicular contents are clear at first, then

turbid, and afterwards dry into a scab, and fall ofl;, leaving

scarcely a mark. The process lasts from five to ten days. It

affects the lips, the al£e of the nose, and the adjacent cheeks,

and is usually bilateral. It mostly occurs in association with
some acute febrile disease, especially with croupous pneumonia,
of which it is sometimes considered diagnostic ; but this is

not so, as it happens in ordinary catarrh and in bronchitis. I

have seen it in relapsing fever, and one sometimes gets it without
any other recognizable disease, other than a sharp pyrexial

attack, with high temperature and rigor. It not infrequently

recm's in the same person. Local sedative applications, such as

zinc lotion or calamine lotion, are all that are required.

Herpes Prepdtialis.

This closely resembles the preceding. It consists of a vesicle

or a group of vesicles on an erythematous base, occurring on the
inner side of the prepuce, less often on the outside, on the glans,

in the meatus, or even in the urethra. But it is seen sometimes
on the labia, nympha3, and mons Veneris in Avomen. It is

often preceded by some local disease, such as gonorrhoea, soft

chancre, or stricture of the urethra, and it is of importance,
because the vesicles ruptm'e early, and form small ulcers, Avhich
may be mistaken for chancres. Like herpes facialis it is apt to

recur. The treatment is to keep the parts thoroughly clean, and
to apply lead lotion on strips of lint, or dust starch and zinc oxide
over the vesicles, and separate the parts with lint. Iodoform, or
lotio nigra on lint may be used where a sore has formed.

HYDKOA.
This name has been used for more than one bullous or herpetic
eruption, but no common agreement has been come to as to what
shall or shall not be called by this name. In general it means
an erythematous eruption, with large vesicles or bullae, accom-
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panied by very pronounced itching. Erythema iris has been
called hydroa, as well as a bullous eruption known as hej-jies r/es-

tationis, or pemphujus (jestationis. This disease occurs during
pregnancy, affecting more or less the whole of the body, and
disappearing with delivery. It generally recurs in successive
pregnancies.

CHEIRO-POMPIIOLYX.
This name, meaning bullte on the hand (from

x^''-?^
^ hand, and

7ro/x0dXu^, a bubble) was given by Hutchinson to an affection
which is not very common, at least in its most marked stages.

The subjects are young i)eople, more often women who are
slightly out of health, and who are inclined to perspire about the
hands ; it occurs also mostly in the heat of summer. After a little

tingling and itching there appear small translucent spots on the
skin of the sides or tips or bases of tlie fingers, and in the palm
of the hand. These spots look like, and indeed are, vesicles

beneath the horny layer of the skin, which, however, is not raised,

by them until they reach a very great size. They may be
isolated, but when abundant form groups of half an inch to an
inch or two in diameter of closely packed vesicles, so that the
affected skin, still flat, looks as if were formed of boiled sago
grains. If one of these is punctured a clear, or very slightly

turbid, perhaps ropy, fluid exudes, which is neutral or alkaline,

and soon, if not at first, contains albumen. There is no reddening

of the sldn imless just at the margin of a large patch. In later

stages the septa between the vesicles may disappear, several

vesicles run into one another, and the horny epidermis is

raised into large blebs or bullae projecting beyond the skin.

After a week or more the contents are absorbed, and the skin

forms a dead flake, which is shed, and leaves a pink new skin,

which gradually assumes the normal appearance.

The only other parts of the body subject to it besides the hands

are the feet, and they are not always, and never so badly, affected.

Anatomically it is seen that the vesicles form in the rete often

in connexion with the sweat-ducts. Tilbm-y Fox regarded

them as retention cysts, and called the complaint dysidrosis ; but

it is clear that very soon, if not from the first, the contents are

an inflammatory serum, and this is confirmed by the presence of

leucocytes in the subjacent papillse.

The patient, as a rule, readily recovers, but the disease is liable

to recurrence. Its recognition is not difflcult: the curiously

aggregated vesicles within the skin are characteristic.

Treatment.—A tonic treatment should be adopted with the

local application of sedative lotions, such as those of lead and

zinc.
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HYPERTROPHIES OF THE SKIN.

CALLOSITIES AND CORNS.

These are produced by friction and pressure.

A callosity consists of a hypertrophy of the horny layers of

the epidermis, and is famihai- on the ball of the great toe, the

heel, the hands of the working man, of oarsmen and others, the

tips of the fingers of those who play the violin, &c. Callosities of

apparently spontaneous origin have also been seen occasionally

on the palm of the hand {Tylosis pcdmas mnmis, Hebra).

The corn (clavus) is a local thickening of the epidermis result-

ing in a conical downgi'owth, which presses upon the subjacent

papillfe, causes their atrophy, and sets up inflammation and hyper-

trophy in the surroimding papilla3. Corns are common, as is well

kno-WTi, on the toes, especially the outer side of the little toe, the

dorsum and the sides of the other toes. The pain of the ordinary

corn is largely due to the little plug being driven down on the

cutis beneath, but spontaneous shooting pain is often present.

When the corn lies between two toes and is kept constantly

moist, the thickening is less marked ; but the inflammation is

more obvious, and the part is often extremely tender (so/it corn).

Occasionally corns will inflame and ulcerate, or a cyst or bursa
forms under the corn, constituting a bunion.

Treatment.—Corns may be cured, and almost entirely pre-

vented, by the use of properly shaped boots. The sole should

be as large as, or slightly larger than, the sole of the foot, as it

shapes itself in the standing position with the weight of the

body upon it. If the boot sole is narrower than the sole of the
foot, the upper leather must be in tight contact with the edge of

the foot in any movement, and constant friction is the result.

The inner edges of the sole should be straight, and pointed boots
should lie strictly avoided. If corns have formed, they may be
treated by soaking in hot water, and shaving with a sharp knife
or razor, when the dry white plug will be met with and can be
removed. A corn plaster may then be worn, or the toe may be
simply strapped with a good linen plaster like Leslie's, by which,
"svith properly constructed boots, the friction will be reduced to
a minimum. Soft corns may also be carefully shaved, and pres-
sure removed by cotton wool between the toes, or by a turn or
two of narrow strapping below the corn. Salicylic acid in a tAvo
per cent, ointment, or salicylic acid plaster, is effectual in re-
moving the thickened epidermis, and the tender foot may be
benefited by the use of alum or tannic acid lotions. But in all

cases a sufficiently broad-toed boot, with a wide sole and a low
heel, is the one requirement for permanent relief.
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ICHTHYOSIS.

In this disease the skin is dry and rough from thickening of the
epidermis. It is congenital, though it is not seen until some
weeks or months after birth, and it occasiojially runs in families.

In its mildest form {Xerodermia, dry skin) i\\c skin is rough, dry,

and dirty looldng, especially over the extensor surfaces of the
legs and arms. In more pronounced forms {Ichthyosis simplex)

the Avhole of the body is more or less affected, the limbs
most, the scalp, face, palms, soles, genital organs, and flexures

of the joints least. The skin is not reddened ; but it is covered
with thin epidermic scales, whose shape is more or less de-
termined by the folds on the skin, and on the extremities
inclines to a polygonal or diamond shape ; and along these hnes
the scale is partly detached, while Avithin them it is adherent.
Still, a certain amount of shedding is constantly taking place.

There is an absence of perspiration, but the sebaceous secretion

is mixed witli the epidermic scales, and with adherent dirt con-

tributes to give a gray, or greenish dirty appearance to the whole
of the skin, or its most affected parts. The health is not affected

by it, but the growth of the patient is sometimes stunted ; and
eczema is a common occurrence.

There is every gradation between this and Ichthyosis hystrix

(porcupine skin) ; but the condition known under tliis name is

often locahzed, or unilateral, and in some cases follows the track

of cutaneous nerves. It consists of thick green or greenish-

black plates or masses of hypertrophied epidermis, of square or

polygonal shape, rising a quarter or a third of an inch above the

skin, closely fitting together, like a mosaic pattern. Under the

epidermic masses the papillae are hypertrophied. Microscopic

examination shows that m all forms the accumulated masses
consist of aggregated epidermic scales. In I. hystrix the

papillae are hypertrophied, and the horny layers of the epidermis

dip down into the inter-papillary spaces. In I. simplex it would
appear that the cutis is unaffected.

Treatment.—Complete cure cannot be effected, but consider-

able relief can be obtained.

The scales should first be removed by hot baths, alkaline baths,

friction with soft soap, &c., and then some emollient apphcation

should be kept constantly applied, such as glycerine of starch,

vaseline, cold cream, olive oil, &c. On the cessation of the treat-

ment the former condition will return. For the smaller groAvths

of I. hystrix Crocker recommends removing the horny.caps, and

painting the base Avith a saturated solution of salicylic acid in

alcohol.
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KERATOSIS PILARIS.

This consists of small papules, the size of a pin's head, which

occur mostly on the extensor surfaces of the limbs, and are

formed by accumulations of epidermis at the mouths of the hair-

follicles. The hair may pierce the centre, or more often it is

coiled up in the centre and broken off. The papules are often

broA\Ti or black from adherent dirt.

The Treatment is similar to that of ichthyosis.

WART.

( Verruca.)

Warts are small excrescences from the skin, consisting of hyper-

trophied papillae capped with horny epidermis. They may be
flat, hemispherical, or pointed ; and the larger may be lobulated,

or digitate. They are generally pale pink, or yellowish, or pale

broAvn in colour. They occur especially on the backs of the
hands, and are commonest in childi-en and young people. They
often disappear spontaneously after a long time.

Verruca acuminata {condyloma) occurs in the perineum, on the
glans penis, or labia, about the arms, mouth, and other moist
situations. They are generally pink or red, pointed, or club-

shaped, or variously modified in shape by mutual pressure, and
in moist situations secrete a whitish puriform fluid. They occur
as the result of irritating discharges, like those of gonorrhoea or
soft sores, or as the result of friction.

Treatment.—Warts are commonly treated by the application
of nitrate of silver, glacial acetic acid, saturated solution of
chromic acid, or other caustic. Saturated solution of sahcylic
acid in alcohol frequently applied is also effectual. Thorough
cleanhness and astringent lotions may suffice for the acuminate
forms. Repeated doses of sulphate of magnesia, 2 or 3 grains
for children, or 30 grains for adults, three times a day, are said
by French physicians to cure warts, and this is confirmed by Dr.
Crocker.

CORNU CUTANEUM.
Horny growths, sometimes several inches in length, and gene-
rally t-svisted or bent, have in rare cases been seen. They are, as
a rule, solitary. They consist of accumulated epidermic layers
on a base of hj-pertrophied papillae. The Treatment consists
of removal and cauterization of the base.
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SCLERODERMIA.
ScLEBODERMiA (liQi'd skill) may bo general or circumscribed. These
were originally described as separate lesions, but it was shown, by
the late Dr. Faggo, that they are essentially the same, and Dr.
Crocker has i)roved the identity of their anatomical changes.

In diffused sclerodermia there is a general hardening or indura-
tion of the skm, Avhich begins most commonly about the face,
neck, shoulders, chest, and arms, and may gradually extend to
the lower part of the body. There is at first no change in colour,
but the skin is hard, rigid, inelastic, and cannot be pinched up
into folds. As it goes on, the movements of the limbs are
hindered, the joints are more or less fixed, the chest is limited
in its respiratory movements, and if the face is affected it loses

its power of expression ; the mouth can be opened with difficulty,

but the eyelids often retain their mobility. Subsequently, the
skin becomes shining and glossy, ii-regular patches of pigment
appear, and here and there are areas of vascular dilatation giving
a pink or violet colour. The secretions of sweat and sebum are

diminished. The course of the disease is slow, and it extends
over years, eventually, in many cases, subsiding entirely. During
this time, the patient's health is practically imaffected, but rheu-

matism and cardiac troubles have been noted as occasional com-
plications. In the skin itself eczema, erythema, and ulceration

jnay occur.

In some cases, the disease begins with more thickening or

oedema of the skin, and this, according to Dr. Crocker, tends

to result in an atrophied, rigid, tight condition, which is much
less liable to spontaneous recovery than the simply indurated

forms.
The disease occurs in young adults and middle aged persons,

less frequently in children, and hitherto not imder thirteen

months. {See Sclerema Neonatorum.) It is more frequent in

women than in men, but little is known of its causes.

Li circumscribed scleroderinia, or morphaea, there is an imsjniime-

trical patch of two, three, or more inches in diameter, frequently

corresponding to the distribution of a nerve. For instance, a patch

may occm- over the distribution of the supraorbital nerve on the

forehead ; the trunk near the breast, and the limbs are also

common places for the eruption. The patches are irregular in

shape, or may be in the form of bands, roimd or along a limb.

They are of a dead-white ivory colour, surromided by a violet or

pink zone of dilated vessels. The skin is smooth and dry, and

may often be pinched up ; it may be level with the healthy skin,

or below or above it. The disease lasts several years, and then

subsides and disappears, or it may extend into the diffused foriii,

or persist in an atrophic condition. Circumscribed sclerodermia

is also more common in women than inen, and can sometimes be

referred to local irritation as a cause.
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Anatomy—The epidermis is unaffected except for some pig-

ment in the rete ; there is a considerable overgrowth of connec-

tive tissue in the corium and subcutaneous tissues; the deeper

vessels are surrounded by numerous leucocytes : and the super-

ficial A^essels are often contracted and empty. Leucocytes also

surround and may obstruct the sweat-gland ducts, and the

muscular fibres of the skin are hypertrophicd.

Treatment.—This is not very satisfactory. The patient should

l)e kept warm at all times, and tonic remedies should he given.

Locally, emollient applications and friction, and shampooing to

restore the circulation in the skin, may be tried. Galvanism has

also been used.

SCLEREMA NEONATORUM.
This is a peculiar induration of the skin, which is either con-

genital or begins shortly after birth in feeble infants with deficient

circulation. It may begin in the lower extremities and spread to

the rest of the body, or it occurs in scattered ijatches on the thighs,

buttocks, trunk, arms, and cheeks. The affected parts feel quite

hard and firm, suggesting that the subcutaneous tissue has been
frozen. The patches have a well-defined edge, are slightly raised

above the surface, and sometimes have a bluish-red colour. They
only pit after very prolonged pressure. The children arc cold and
drowsy, svith small pulse, and feeble respii'ation. They often die

from collapse or diarrhoea, but occasionally recover. The cause
of the change is not well understood. It may be confounded with
a true ccdema, which pits readily on pressure (Crocker).
Treatment.—The child should be kept warm and efficiently

fed, by a nasal tube, if necessary.

ELEPHANTIASIS.
This name has, at different times, been used for several diseases,
and especially for two distinguished as elephantiasis Grsecorura
and elephantiasis Arabum. The former is true leprosy, and will
be described presently ; the latter is now, by common consent,
alone termed elephantiasis. It consists of an enormous hyper-
trophy of the skin and subcutaneous tissues of some part of the
body, due to obstruction of the lymphatic channels. It is most
common in tropical countries—in the West Indies, Cape Colony,
Egypt, South America, China, and Japan, but it occurs spora-
dically and less frequently in other parts of the world. The legs
and the scrotum are the parts most commonly affected. It is not
necessarily symmetrical : it may affect one leg alone {Barbadoes
leg), or the leg below the knee only, or the scrotum, or the
ears, or lips, or an arm, or the lower part of the abdominal Avail.
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If the leg is affected, it becomes enlai-ged to two or three times
its natural size. The skin looks ccderaatous, but it docs not i)it on
pressure; it is obviously greatly thickened. Wliere folds naturally
occur," as about the knee or ankle, there are deep sulci, and these
may be moist from retained sweat or sebum. Pigment is in-

creased in the limb, the surface becomes rough and scaly, lierc

and there arc patches of hypertroi)hied papillae, and, in other parts,

vesicular or moniliform j)rominences due to dilated and varicose
lymphatic vessels. Sometimes these burst, and discharge a more
or less turbid lymph. The scrotum has sometimes grown to a
tumour weighing more than one huncked pounds.

In tropical countries the disease often Ijegins by attacks
of swelling and redness like erysipelas, accompanied by fever,

after the subsidence of which the leg is left bigger than
normal. A fresh attack of fever and local inflammation after

some months again leaves the leg worse than it was after the
first, and the evil goes on increasing. Sometimes, however, the
enlargement is gradual, and not at any time associated with
febrile attacks. In England erysipelas and phlegmasia alba

dolens are occasionally causes of a permanent elephantic change.
Local pressure on veins and lymphatics may cause it, and I have
seen it as a part of extreme obesity.

In all cases it Avould seem that it arises from obstruction to the

lymphatics, and though in some cases the method of obstruction

can be recognized, this is not so in all. It is only within the last

few years that it has been discovered that in the endemic cases of

tropical climates the obstruction is due to the presence of the

Filaria sanguinis hoininis lying within the lymphatic vessels

{see p. 733).

Anatomy.—The change affects chiefly the subcutaneous layer,

which is enormously thickened by the growth of new connective

tissue, partly gelatinous, but mostly in dense fibrous bands. The
blood-vessels and lymphatics are much enlarged, and some-

times the nerves. The corium and epidermis are only slightly

affected.

Treatment.—Very little can be done, except surgically ; thus

a large scrotum can be removed. But in any other part of the

body such a measure is too serious. Bandaging, especially with

rubber bandages, and elevation of the limb, may give temporary

relief. Ligature of the artery has been tried and failed.

ATROPHIC CONDITIONS OF THE SKIN.

Besides senile atrophy, in which the skin becomes dry, inelastic,

wrmkled, and often pigmented, the folloAving conditions may be

described as atrophy of the skin :—
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ATROPHODERMIA NEURITICA.

This, the glossy skin " of Paget, follows upon neuritis and other

lesions of the nervous system. It is especially well seen in the

fingers, of Avhich the skin becomes smooth, shining, dry,, the

colom- pink or red, the whole finger tapering, and the nails curved

longitudinally and transversely. With this is a severe and per-

sistent bm-ning pain.

STKliE ATKOPHIC.E.

These are the translucent, scar-hke lines which form in parts

of the body which have undergone considerable distension, such as

the abdomen after pregnancy {linew gravidarum, linese albicantes),

the breasts after lactation, the abdomen, thighs, legs, and arms
after extreme anasarca, and the shoulders, breasts and thighs

from obesity, or the presence of more localized fatty tumours.
A similar change may occur in the skin without any preceding
distension, coming on spontaneously and at first without the know-
ledge of the patient. It is then seen mostly about the buttocks,
thighs, knees and ankles, and may be in the form of lines or spots.

In all these cases the skin is really atrophied, the papilltE are
smaller or absent, the epidermis thinned, and the subcutaneous
tissue and glands ati'ophied. But an early vascular, or even
hypertrophic condition, has been observed in idiopathic cases.

ATROPHODERMIA PIGMENTOSA.

{Xerodermia of Kaposi.)

This is a remarkable and rare disease, which consists of combined
atrophy of the skin, increased pigmentation, and dilatation of the
vessels. It occurs equally in males and females, and has a
tendency to affect members of the same family, without being
actually herecUtary. It begins in childhood, with pigment spots,
or with erythematous spots, which soon fade into pigment.
These form over the face, neck, scalp in the temporal region,
outer side of the arm and forearm, and back of the hand. The
pigment spots afterwards become atrophic, and patches of white,
depressed, shrunken skin form among them. These white
spots are slightly contracted, and difficult to pinch up ; and sub-
sequently sufficient tightening of the skin may occur to depress
the eyelids, and set up conjunctivitis. On the atrophic area, there
occur pink spots of dilated vessels, which gradually enlarge. The
disease may remain stationary for a long time, and never spread
to other parts of the body ; but eventually warty gi-owths de-
velope out of either the dilated vessels or the pigment spots, and
these subsequently grow into tumours of an epitheliomatous
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nature. These fungate, disehar^^e or bleed, and other tumours
forininjj: in remote parts of t?ie body, the patient is carried olt
by cxluuifition. No treatment is of any avail.

Kaposi describes a Xeroderma alhidum (atrophoderma albidum,
Crocker) affecting the leg from the thigh downwards, and some-
times the arm down to the hand, in -which the skin is atrophied,
and then stretched. It begms in early childhood and remains
stationary.

ALTERATIONS OF PIGMENT.

Increase of pigmentation arises under circimistances in which
hyperaemia is induced for a longer or shorter time. The most
familiar is exposure to the sun or to the wind ; but in the
foregoing sections it Avill have been noticed how frequently
pigmentation is said to follow upon the different forms of der-
matitis—for instance, eczema, erythema, pemphigus, lichen, and
psoriasis ; to these may be added erysij)elas, syphilitic eruptions,

and ulcerations, especially old-standing ulcers from varicose

veins in the lower extremities. The application of blisters and
mustard jtlasters is also often followed by staining, a fact which
should make one careful how one orders these counter-irritants

to the neck or arms of young ladies. Another common traumatic
cause of increased pigmentation is the scratching which is in-

dulged in to relieve pruritus, especially that of severe prurigo,

whether idiopathic or from the presence of pediculi.

Disorders of the skin in which hypera;mia is not a marked
feature, are also accompanied with pigmentation, such as sclero-

dermia, Kaposi's xerodermia, and leucodermia, which will be de-

scribed presently. As a result of internal disease, we see pig-

mentation of an extreme form in Addison's disease, to a less

extent in some cases of lymphadenoma, in the cancerous cachexia,

in malaria, and in some cases of tuberculosis. The possibly

nervous origin of this has been alluded to under Addison's dis-

ease. Except in this last case (melasma suprarenale) it is not

common to employ any special name, but the terms melanodermia,

and chloasma (from x^onfw) to be pale green) have been used, of

which the former is decidedly preferable. In all the cases which

are due to a removable cause, the pigmentation will, in its absence,

eventually disappear ; on the other hand, it persists in incurable

cases like Adchson's disease, and increased pigmentation coming

on in old age, of course does not undergo any improvement.

Local collections of pigment occur, as pigment moles, and pig-

mented warts. The special forms to be here described are

lentigo or ephehs, and chloasma uterinum.

Deficiencies of pigmentation are seen in albinism and leuco-

dermia.
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LENTIGO.

(Ephelis. Freckles.)

Yellow, orauge, ov yellowish-brown maculse appear on the fae€,

neck, forearms, and backs of tlie hands, from exposure to the sun

under certain conditions. They arc most marked during the

summer-time, and fade or entirely disappear during the winter ;

they are first seen about the age of late childhood, and rarely in

advanced Ufe, and they affect especially people with fair hair and

blue eyes (xanthochroic type). Of a similar kind are the mottled

patches of brownish-yellow pigmentation which are seen on the

fronts of the legs, and the backs of the forearms of those wlio are

in the habit of sitting close up to a large fire—e;;Ae/js ab irjne.

CHLOASMA UTERINUM.
The pregnant state, as is well known, is commonly accompanied
by an increased pigmentation of the nipples, axillae, and the line

between the umbilicus and the pubes. In some women a cui'ious

band of pigmentation forms, under these circumstances, on each
side of the forehead, just below, but not touching, the margin of

the scalp. It is narrow in the middle line, widens out as it

readies the temple, and may extend over the zygoma on to the
cheek. The colour is yellow or brown, continuous, or broken into

separate small patches. With it may be associated the familiar

dark ring round the eyes. This frontal chloasma sometimes
recurs with each successive pregnancy, to disappear with delivery.

It may be due to other uterine disturbances

—

e.y., dysmenorrlioea,
and sometimes no cause can be traced.

Treatment.—Corrosive sublimate has been most used as a
local application, in a solution of the strength of one or two grains
to an ounce of almond emulsion ; and also solution of citric acid,

carbolic acid, and other mild caustics, by which the epidermis is

removed and with it the pigment. But it tends to recur. Crocker
hopes better results from salicylic acid paste, or plaster, or a
saturated solution of the acid in alcohol kept on for some hours.

ALBINISM.
This is a congenital deficiency of colour, not only in the skin but
also in the hair and in the iris and choroid. It is at once recog-
nized by the white hair and the pink eyes ; and there is commonly
Intolerance of light, from the want of pigment in the latter. It
occurs in dark races as well as the pale-faced ; and in various
animals, cats, mice, and others.
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LEUCODERMIA.
Scattehicd white patches, occurring in any jjart of the body—the
neck, chest, abdomen, arms, or legs—are known as leucoderinia.
The patches vary from lialf an inch to several inches in diameter,
are h-regular in shape, but have convex borders, are frequently
gi'ouped together, and, gradually enlarging into one anothei-,
may form convex scalloped borders. Around the margin of each
patch the skin becomes darker than noi-mal. and the colour
gradually fades, as it is farther and farther froni the white
patch, until the normal tint is reached, s(jme half-inch or so
away from it. There is thus in leucodermia a double process : a
deficiency of pigment over a certain area, and an increase of pig-
ment aroimd it. Beyond these alterations of the pigment, the
skin is quite unchanged; but hair growing from leucodermic
patches also loses its colour. The disease is an acquired one : it

is more common in hot climates, and among dark races, than in

England. Its association with certain diseases has been rather
fre([uently noted, viz., morphcea, alopecia areata, Addison's disease,

and exophthalmic goitre ; but its cause is otherwise entirely un-
known. Improvement may take place spontaneously ; but treat-

ment is of little avail. Unsuccessfvd attempts have been made
to develope pigment on the white patches by blisters, ammonia,
or other irritants. Staining with walnut-juice may be used to

mask it temporarily.

NEW GROWTHS IN THE SKIN.

LUPUS.

Lupus is a disease of the skin consisting of a new growth in

the cutis vera, which terminates in cicatrization with or with-

out preceding ulceration. Two forms occur, which differ in

important particulars. They are Lvpus vulgaris and Luptts

erythematosus.

Lupus Vulgaris.

This occurs in both sexes, and is more common in jwmg
people

;
indeed, it rarely begins after the age of thirty, and its

progress is likely to be less rapid after that age. No definite

cause can be given for its occurrence—it is not hereditary, and it

is not due to syphilis ; and though histologically it has some rela-

tions to tubercle, it does not seem to be clinically related in any

special way to tubercular diseases.

It is more common among the poor than among the wealthy.
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It begins usually as a small pink or brownish-red spot on soanc

part of the face—e.(/., the cheek—which gradually enlarges

;

then small nodules are felt in it, and it becomes slightly

raised above the surface. It is rather sharply outlined, smooth

on the surface, with a somewhat translucent look, and as

it enlarges it may have a more yelloAV or orange colour. The

nodules consist of a vascular granulation tissue—tliat is, closely

aggregated small cells, Avith numerous capillaries; and the

intervening tissue of the cutis and the papilla; are infiltrated

with leucocytes, and strings of cells form in the course of the

lymphatics. Giant cells also occiu". There is neither pain nor

itching.

The growth of the disease is slow ; it advances irregularly a,t

its edge, and the surface may be more or less scaly ;
but it ulti-

mately midergoes one of two changes. Either it cicatrizes

directly, by some of the cells formmg fibrous tissue, and others,

together w-ith the normal tissues of the skin, becoming absorbed

;

or the disease proceeds to the surface, the epidermis is involved,

the cells degenerate and break down, and an ulcer is formed,

which is covered with purulent crusts and scabs. In such an
ulcer the edges are raised, the lupus nodules can be recognized

in tlie base, and the pus is thin and scanty. In course of time a
lupus ijatch presents a somewhat irregiilar arrangement of

fresh lupus tissue, of crusted ulcers, and tliin, white, ill-defined

cicatrices. The jjatch is generally single, and imsymmetrical.
It begms most commonly on the face, especially on the ala of

the nose, the edge of the lip, the cheek, or eyelid ; or it

attacks the ear or the neck. It is much less common on the
trunk or limbs, and rare on the scalp. The mucous membranes
of the nose, mouth, lips, gums, hard and soft palate, epiglottis

and larynx are sometimes affected.

Tliough lupus destroys the sldn in which it grows, it is only
indhectly destructive of other parts—that is, by pressure and
atrophy. Thus, if the disease spreads over the face and nose,
in com-se of time the resulting scars will contract, the lower eye-
lids are everted, the gums are exposed, the tightly stretched skin
compresses and atrophies the cartilages of the nose, and much
deformity results. These effects were at one time attributed to
actual invasion of the cartilage by the lupus, and its subsequent
destruction by ulceration, and so a division into Lujnis e.redens and
Lupus non-exedens was made. But it is probable that lupus, if it

sometimes grows into the subcutaneous tissues, rarely involves
fascial and cartilages, and never bones, muscles, other deeper
structures, or the internal organs. Some cases of L. e.redens were
no doubt tertiary syphilis or rodent ulcer.

In spite of the persistence of the disease, the patients are
mostly in very good general health.
Diagnosis.—It is distinguished from all ordinary cutaneous

affections by the red infiltration of the skin, accompanied by cica-

54
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trization. It is most likely to be confounded with cancer, rodent
ulcer, or tertiary syphilitic ulceration. The diagnosis is most
important as between syphilis and lupus : in the former, the
edges of the ulcers arc not tuberculated, and the skin around
is often deeply pigmented, the lesions arc not so extensive, but
ulcerate more deeply, ancl often a gumma or deep supjmration
precedes the breach of surface ; the lesions may be multiple, or
acco7iipanied by disease of other parts of the body, such as
periosteal nodes, lardaceous viscera, &c.
Treatment.—Local treatment is the only kind that can be

with certainty efficient. Cod-liver oil and tonics can at most
render assistance in some cases. Lupus is practically a new
gi'owth, and must be destroyed. This can be done most
efficiently by caustics and by scraping with a metal edge (.sharp

spoon) ; less certainly, but still sufficiently in some cases, by
scarification. The principle of the scraping treatment is that the
lupus tissue is less resistant than the healthy tissue l)eyond it.

The patient is placed under chloroform, and with the instrument
all lupus growth is forcibly removed, while the firm healthy .skin

is left. With lunar caustic a similar result may be effected

;

it will break down and destroy more readily the infiltrated skin

than the healthy, but it is more likely to want repeating than
a well-conducted scraping. Crusts and scabs must of course

be first removed, and the new woimd may be dressed with zinc

ointment. Caustic potash, arsenical paste, and acid nitrate

of mercury have been also used, but are very painful, and require

careful management to prevent injuring the sound skin. Scarifi-

cation is performed by making hundreds of punctures into the

affected skin, close together and about two lines in depth, and
tliis operation is often repeated. By tliis means vessels are

di-sided and obliterated, and the new growth is more or less

starved. It is obviously more suited to parts that are not

ulcerated. In slight cases, astringent ointments or the ung.

hydrarg. subchlor. may render some service.

Lupus Erythematosus.

This form of disease occurs mostly in adults, especially between

the ages of twenty and forty, and is more common in women than

in men. It consists, like L. vulgaris, of hypersemia, and infiltration

with small cells, with the same persistent, slow growth, and partial

cm-e by absorption and cicatrization, Dut the sebaceous glands are

largely mvolved, so that they become distended, form comedones,

and dried crusts of sebum accumulate on the surface ; moreover

the skin does not ulcerate, and the disease has a different distri-

bution from that of Lupas vulgaris, and may be far more exten-

sive. It often begins as a red patch on the centre of the nose,

and spreads thence right and left over each side of the nose to

the cheek, on which it forms a broad patch. It then has much
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the outline of a butterfly or bat—a very characteristic feature

of the disease. The patch is red, injected, desquamating, with

obviously enlarged sebaceous glands ; the edge is rather sharply

defined, irregular, and slightly raised. As it spreads a,t the

periphery the centre becomes pale, and ultimately scars, without

preceding ulceration. The ears are sometimes attacked, and the

scalp, in which case the hair falls out, and permanent baldness

may result. The backs of the hands, and less often the arms,

legs, and trunk are also seats of the disease.

Lupus erythematosus makes but slow progress, and lasts for

years ; it is free from pain, and itching is slight or none. Some
cases have been seen of an acute kind, in which a large part of

the body was rapidly covered, and death ensued
;
but, as a rule,

the disease has little or no effect upon the health.

Treatment.—The local treatment should be by mild caustics

and stimulants :—Tincture of iodine painted on, ointments of

pyrogalhc acid (1 in 8), of iodoform (1 in 16), of white precipitate,

of yellow oxide of mercury, of zinc, lead, and mercury (ung.

metallorum), of litharge (II ebra's diachylon ointment), or of liquor

carbonis detergens (1 in 16, Hutchinson). Some cases require

milder preparations, others can bear the stronger ; in any case the

applications must be made regularly and perseveringly over long
periods.

LEPROSY.

{Lepra. Elephantiasis Grsecorum^

A CHRONIC disease of the skin, dependent upon an infiltration

allied to that of lupus, accompanied often by inflammatory lesions

of the nervous system, and constantly by the presence of a micro-
organism, bacillus leprse. It is not . common in Europe, except in

Norway, and is, as a rule, only seen in England in the case of

jjatients who have lived in the East or West Indies. But it is

found in some parts of South Em-ope, and, amongst other places,

in India, Burmah, Siam, China, Japan, the North-East of Africa,
the Cape of Good Hope, West Indies, Mexico, Central America,
and parts of South America, and many islands of the Pacific. Very
little is known of its causation : it is not peculiar to one kind of
climate or soil, nor can it be sIioanti to result from any special
kind of diet, though an exclusive fish diet has been alleged as a
cause. It appears to be hereditary, and is probably contagious.
It occurs in yoimg people of both sexes.

Symptoms and Coarse.—It often begins with some general
indisposition, or malaise, with slight fever; and the skin lesion
first shows itself as red or brownish-red spots on the limbs or
trunk {Lepra maculosa). They may be from half an inch to three
or tour inches in diameter, are round or irregular in shape, and
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slightly swollen. Sometimes they form rings by clearing up of
the centre of a field. With the subsidence of the pyrexia they
may also fade, but are a])t to leave pigmented stains, or some-
times white spots, behind them ; and froiu time to time fresh
illnesses and fresh outbreaks of spots occur.

In the form known as Lepra tnberculom or L. nodosa thei-e
occur, simultaneously with the spots, or after an interval, hard
elevations of the skin, from the size of a pea to that of a
hazel nut or larger. They may pei-sist for a long time, or may
ultimately disappear, leaving pigment spots behind ; or they may
soften, break through the skin, and leave indolent ulcers, having
weak granulations, and discharging a scanty thin pus. The
nodules appear mostly on the face, on the dorsal surfaces of the
hands and feet, and on the limbs. On the face they are apt to
produce great deformity by the enormous thickening of the eye-
brows, the nose, cheeks, and lobes of the ears; and the very
characteristic appearance thus produced is described as leontiasis,

from its resemblance to the face of a lion. The tubercles also
develope in the mucous membranes of the mouth, the gums,
the palate, the larynx, or the nose ; and the voice may be rough,
hoarse, or high-pitched and feeble in consequence. The ulcers
may eat deeply into the parts beneath, so as to erode tendons and
bones, and open the Joints.

Lepra an^sthetica is described as another form of leprosy in

which nervous symptoms predominate; but these symptoms
often coexist with the lesions above described. They consist

partly of tingling, partly of numbness and actual anaesthesia, as

proved by the inability to feel the prick of a needle point. This
is found in various isolated patches on the limbs and trunk; and
over these patches the skin is either paler than normal or more
pigmented, the hairs are small, and wanting in pigment, and the

skin generally is smooth and glistening. In this form, also, deep
ulcerations take place over the joints of the fingers and toes, and
the phalanges, or carpal or tarsal bones may ultimately be shed

;

the terminal phalanges, it is said, often being spared, and the

wounds sometimes heahng up with remarkable completeness

{Lejyra mutilans).

With remissions and exacerbations, the disease has a hopeless

com-se, rendering the sufferer a loathsome object to look at, but

not for some long time depriving him of api)etite, or otherwise

interfering with the performance of vital functions. When
death does at length take place after ten, fifteen or more years,

it is usually through some intercmu'ent affection, hke pneumonia,

pleurisy, or bronchitis.

Anatomy.—The nodules consist of a dense infiltration of small

cells in the skin beneath the epidermis, from which processes

descend into the subcutanepus tissue. In ana3sthetic leprosy

the nerves are the seat of neuritis. They are often thickened to

two or three times their normal size, from proliferation in the
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sheath, by which, finally, the axis-cylinders may be atrophied or

destroyed. Nodular infiltrations also form, which can be felt

imder the skin in the case of superficially placed nerve-trunks.

The lepra bacillus has been found in the lesions both of the skm
and of the nerves. Inflammatory foci are described as occurring

in the spinal cord.

Treatment.—The disease is practically incurable. The most

that can be done is to remove the patient to a locality in which

the disease is not endemic, to give good food and cod-liver oil,

protect him from injury, and apply simple dressings to such

ulcers as may be present.

SEBACEOUS TUMOURS.

( Wens.)

These are retention cysts arising from obstruction to the ducts of

the sebaceous follicles. They are most common on the scalp, but

occur on the eyebrows, face, or neck, and more rarely on the

trunk or Umbs. In size they vary from that of a pea to that of a

nut or an orange. They are hemispherical, or more globular,

uniform and smooth. The skin looks thin, and often presents
well-marked vessels ramifying over it. The contents are semi-
fluid, or pa.sty, and consist of animal fats, albumen, epidermic
cells, cholesterin, and earthy salts, enclosed in a capsule made up
of layers of epithelial cells or fibrous tissue. The Treatm.ent
consists in incising the cyst, s([ueezing out the contents, and
tearing out, or dissecting out, the cyst wall entirely.

MOLLUSCUM CONTAGIOSUM.

This name is given to small tumours on the skin, Avhich are from
one-tenth to a third or half an inch in diameter, lenticular or
hemispherical in shape, occasionally globular or pedunculated,
somewhat irregular or nodulated on the surface, and of a
yellowish-white colour. In the smaller tumours there is often a
minute opening in the centre—in the larger there are several

;

and if the tumour be firmly squeezed, a little milky juice
exudes from these apertures. Examined under the micro-
scope the juice is seen to consist of minute oval glistening
bodies, the molhiscum corpuscles or bodies. A vertical section
through the tumour shows it to have a structure somewhat like
that of a racemose gland. There are lobules separated by fibrous
tissue : each lobule has, externally, a columnar epithelium, within
this are more oval epidermic cells, and in the centre of each
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lobule is a collection of the glistening opaque raolluscuni bodies.
The lobules in the larger tumours do not converge to a central
duct or opening, but rather lie side by side, and open separately
upon the surface.

Two views are lield with regard to their origin : one, that they
arise by distension of the sebaceous follicles with cells; the other—which seems to me more probable—that they are definite
tumours starting in the hair-follicles, or by a downgrowtli of
the cells of the rete Malpighi. The molluscum bodies are, no
doubt, epidermic cells tliat have undergone a peculiar trans-
formalion, as they take the colour of staining reagents with
great difficulty.

They occur in children and adults; and are situate on the
face, arms, or hands, the ]namm£e of women and tlie genitals of
men. Tliey liave been regarded as contagious, from the fact of
their appearing in members of the same family, in mother and
baby at the breast, and so on ; but it is very difficult to produce
them by direct inoculation, and it may be positively stated that
the molluscum bodies are not fungus spores. They may remain
unchanged for long periods, they may suppm-ate, or they may
subside and disappear.
Treatment.—This consists in pressing out the contents, either

directly or after incision, and api^lying a little caustic ; or by
removal with knife or scissors.

FIBROMA MOLLUSCUM.
This is a soft, flaccid, wrinkled, often pendulous, tumour, con-
sisting of a covering of scarcely altered cutis and epidermis,
containing a fibrous meshwork with a variable proportion of

round cells and of albuminous fluid. The tumours are generally
multiple, and may be almost countless: tliey vary in size from
a pin's head to the head of a man, and they occur especially on
the trunk. They may apparently be congenital, but are gene-
rally first seen in early childhood. According to 'S^on Reckling-
liausen, they are really neuro-fibromata, starting from the fibrous

sheaths of the smaller cutaneous nerves, and thence invading the

fibrous structures of the vessels, tlie sweat-glands, and the hair-

follicles. In an allied condition there are no separate tumours,
but the skin is thickened and overgrown, or lies in large loose

overlapping folds (derniatoli/sis). Cases of multij^le fibromata are

very rare, but isolated moilusca are sometimes seen. It is in

these cases that the only possible treatment—removal by the

knife—is most applicable.



XANTHOMA. 866

CHELOID.

Cheloid is a gi'owth in the skin and subcutaneous tissue,

consisting chiefly of dense bands of fibrous tissue, containing

numerous spiudle-cclls in its earUer stages. Its more common
seats are on the chest over the sternum, on the mammas, on the

neck, back, lobules of the ears, and on the hmbs. It is usually

single. It begins as a flat, smooth, pink nodule, which extends
laterally to a considerable size, and becom(?s paler in the centre,

while the skin around is more or less reddened. After a time,

bands and ridges, separated by furrows, develope, running in

various directions across the tumour and into the surrounding skin.

By the slow contraction of these bands, raucJi deformity may
be caused, and movements of adjacent joints may be seriously

restricted. The growth of the tumour is often accompanied by
considerable pain and tenderness. Similar growths not infre-

quently develope on former scars. These have been called false

cheloid, but it does not seem that they are essentially different.

Cheloid groAvs sloAvly, and rarely disappears spontaneously. If

removed by the knife or caustic, it almost inevitably retui'ns

;

but it always remains a strictly local disease, invading neither
lymph-glands nor viscera. Its severe pain may demand local or
general anodynes.

MYOMA. NEUROMA. LYMPHANGEIOMA.
These occasionally occur as cutaneous affections. Neuroma
forms multiple, painful small growths in the course of the nerve-
fibres of both trunk and limbs (see p. 1.54).

Lymphangeioma is a rare growth, due to dilatation of lym-
phatic vessels into visible cysts, and overgrowths of the inter-
vening connective tissue. It has been seen by Dr. Pye-Smith
and others in association with ordinary vascular naevi.
For vascular tumours, or yiaevi, carcinoma, epithelioma, rodent ulcer,

and sarcoma, the reader is referred to works on Surgery.

XANTHOMA.
{Xanthelasma. Vitiligoidea.)

This affection occurs in tAvo forms. In the more common variety
{X.pla7ium), one finds generally on each upper eyelid near the
inner eanthus, a small sharply-defined patch of whitish-yellow,
soft, smooth skin, level with, or scarcely raised above, the general
surface. Such patches may remain stationary for years, or may
slowly increase, spreading outwards along each upper lid; or
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other patches appear on the lower lids, and the orbit is com-
pletely surrounded by a broad patch of the altered skin. In
many cases no other part of the body is affected ; but in others,
spots and streaks of a similar kind appear on the trunk, on the
backs and palms of the hands, and the soles of the feet, or on
the scrotum. They have also been seen in the mucous mem-
branes of the gums, lialate, the side of the tongue, the larynx and
trachea, and tlie mucous lining of the bile-ducts (Fagge).
The second form (A', tuberosum) consists of firm, rounded

nodules, from the size of a pea to that of a nut, occurring on the
skin over the elbow, on the knuckles, and on the lobules of the
ears. These growths occur, as a rule, in j)ersons of middle age or
older, and arc more frequent in women than in men.

-Etiology.—The most extensive lesions have been seen in cases
of long-standing jaundice, but the connexion between the two
complaints is not as yet clear. Small patches affecting the
eyelids alone are often seen without jaundice, and are thought
l)y Mr. Hutchinson to be related to attacks of sick headache.
Some cm'ious patches have also been seen in patients suffering

from diabetes (Xanthoma diabeticorum), but their nature still

remains doubtful.

Anatomy.—The flat patches consist of newly-formed connec-

tive tissue, in which fat is abundantly deposited. The nodules

have a similar structure, but the fibrous tissue is present in greater

I)roportiou.

Treatment.—Small patches may be excised, but the removal

of larger imtches from the eyelids would risk serious deformities.

If their removal is called for, caustics are to be preferred.

RIIINOSCLEROMA.

This is a dense infiltration of the tip and alse of the nose,

rendering it as hard as ivory, thick, and rigid. The surface is

smooth or irregular, the colour normal or brownish-red, the

mucous membrane is affected as well, and the orifices may be

blocked by its swelling. Not infrequently the adjacent upper

lip, and sometimes the cheeks, are involved. The change appears

to depend on a new cell-growth, and it is probably more closely

allied to lupus than to any other form of disease.

DISEASES OF THE SWEAT GLANDS.

Anidrosis, or deficiency of perspiration, occurs in fevers, i

diabetes, in some diseases of the skin, e.(/., ichthyosis an

pityriasis rubra.
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Hyperidrosis, or excess of perspiration, may be general or

local. General sweating occurs as a result of dilatation of

cutaneous blood-vessels, as after exercise, or from emotional

causes. Sometimes, on the other hand, it occurs with contracted

vessels, as in conditions of collapse or fear. General perspiration

has been mentioned in connexion with ague, phthisis, pyaemia,

and the crises of acute illnesses. Local excess of sweating occurs

from emotional causes and in rickets. A very troublesome form
of excessive sweating occurs about the hands and feet, axilla?,

and genitals in some persons who are sometimes in deficient

general health, but often perfectly well; and the complaint

appears quite causeless. The local application of belladonna

liniment or the use of atropine or belladonna internally should

be tried. A drop dose of liquor atropinse Avill sometimes stop

the sweating of phthisis for two or three successive nights. Local
sweating may be also treated in the same way, or by some of the

methods used for the next complaint.
Bromidrosis.—This is often associated with hyperidi'osis—that

is, the sweat is both offensive and excessive. It affects chiefly

the feet and axillae; and the odour is probably due to the de-
composition of the fatty sebaceous material which is secreted with
the sweat. It is not uncommon in young men or young women
of the domestic class ; and it may be quite independent of the
general health. Dr. Thin has described a bacterium in connexion
with it

—

bacterium fvctidum. It is essential to wash the feet

thoroughly and frequently, and use astringents and antiseptics.

The socks may be dusted inside with finely-po-\vdered boric acid,

and should be frequently changed ; or with oxide of zinc ; or the
feet and toes may be carefully stra^jped with the imguentum
diachyli of Hebra, or with ordinary plaster ; or smeared with a
salicylic ointment of 2 per cent, strength.
Chromidrosis, or coloured sweat, is a rare affection, and

is perhaps sometimes due to indican. But the possibility of its

being feigned should always be suspected.
Haematidroais, or sweating of blood, also quite rarely occurs,

mostly in highly nem'otic people.
Uridrosis is the name given to some cases in which the sweat

has crystallized on the surface, and the crystals have been found
to contain m-ea and salts. It has been seen in Bright's disease and
in the stage of collapse of cholera.

Dysidrosis has been already mentioned (see p. 838).
Sudamina.—These are small transparent vesicles, not larger

than a pin's head, occurring as a result of profuse sweating, and
due to the elevation of the most superficial layer of the epidermis
by accumulated sweat. There is no doubt a relative obstruc-
tion of the sweat-ducts from the rapidity of the secretion.
They are found most abundantly on the chest and abdomen, but
from their perfect transparency may be better felt than seen.
The vesicles dry up, and leave a few branny scales, the remains
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of the detached epidermis. They are most common in phthisis
and in enteric fever.

Miliaria.—These are vesicles, produced by some similar me-
chanism, but accompanied by inflammation. They are sur-
rounded by a red areola, and contain a yellow turbid alkaline
iluid or actual pus. It is not uncommon to see these in the course
of rheumatic fever.

According to Crocker, the strophulus, or red (jum, of children
is nothing more than miliaria, consequent upon sweating from too
much wrappmg up. The same author classifies under the term
Miliaria papulosa, the disease known as prickly heat, which has
been commonly regarded as a papular eruption, lichen tropicus.
It affects chiefly the trunk and thighs, is accompanied by severe
itching, and does not materially iniiuence the general health.

DISEASES OF THE SEBACEOUS GLANDS.

SEBOERHCEA.

Excessive secretion of sebum occm-s in two forms

—

SeborrJicea

oleosa and Seborrhoea sicca. In the former the face appears con-
stantly greasy, or moist, and consequently shiny ; if the finger

touches it, it is obviously moistened by the greasy secretion ; the
face, moreover, gets readily dirty from the adhesion of dust
particles floating in the au'. It is most frequent about the fore-

head and nose, but occurs on all parts of the face. It varies from
time to time, being, perhaps, aggravated by gastric troubles, and
by general ill-health.

In Seborrhoea sicca the secretion is less fluid, but consists rather
of solid fatty substances mixed up with epithelial particles. It

is not uncommon on the heads of infants, forming tliick brownish
or yellow-green plates or ijatches rather firmly adherent to the
scalp. In older persons the secretion forms minute whitish
branny particles, which develoije over the whole head, are readily

detached, lying loose among the hair, or falling on to the

shoulders, and are known as scurf or dandriff. Formerly this

was described as pityriasis capitis. If it continues for long it may
lead to a weak growth of hair, or actual falling out. Either form
may be accompanied by a slight redness of the scalp at the

affected part.

Treatment.—The general health should be attended to. In

seborrhoea sicca the crusts should be removed, and astringent

and mild stimulant ointments may be used, such as those of zinc

oxide and oleate, mercurial ointments, or carbolic oil.

Seborrhaia corporis is a name that recently has been given to the

disease described here as Ziehen circinatus (p. 828). Seborrhoea

congestiva is a name given by Hebra to Lupiis erythe^mtosus.
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COMEDO. ACNE.

Not uncommonly the sebaceous follicles get blocked by their

secretion, and thus lead to a i^rominent papule on the skin

{comedo), or to inflammation around the distended follicle {acne).

The comedo is commonly seen as a whitish conical swelling on
the forehead, clieeks, or nose, with a minute l)lack spot on the

summit. The swelling is due to the accumulated sebum, the

black spot is adlierent dirt. It is frequently accompanied by
seborrlioea. If pressure be made upon the base of the papule
with a finger-nail on either side, a j^lug of sebum is extruded,

and occasionally in this sebum can be found an acarus, the

Bemodex folliculomm ; but this is not the cause of the accumu-
lation.

Comedones may persist sometimes without much change, fresh

follicles being involved from tmie to time ; but generally some of

them become inflamed so as to con.stitute acne, and often the
gi"eat majority of the lesions are quite early of this nature.

Li ac7ie the papule tends to be larger, is conical in shape, pink
or red in colour, and as suppuration takes jilace within tlie follicle,

a pustide forms at the summit. Eventually the pustule bursts,

and the redness subsides, leaving no trace ; but the lesion is some-
times so extensive, and the su^jpuration so deep, that a well-
marked scar is left. Tliis is especially likely to be the case where
the papule is irritated by the friction of tlie clothes, as, for
instance, on the back and shoulders.
The ordinary form is called Ame vulgaris ; large hard inflamed

papules constitute A. indurata; those which have supj)urated
freely A. pustulosa. Comedo was formerly called A, punctata.
Acne affects especially the face, chest, and shoulders, the back

of the chest and shoulders often presenting tlie largest pustules,
and the most numerous and extensive scars, while the front of
the chest is the least involved.

It is a disease of early adult age, or puberty
;
beginning in

young men before the beard has begira to grow, and commonly
subsiding after it has gro-svn, and rarely lasting after the age of
thirty. It occurs also in young women, but less commonly
and less severely than in men. Beyond these relations of age
there is not much positively Icnown as to the cause of acne.
Exposure to chrt and grease, as amongst some classes of
artisans, especially those having to do Avith tar, no doubt produces
it by direct obstruction of the sebaceous follicles; but where
that cannot be alleged as the cause, its origin is mostly quite
inexplicable. A certain amount of anaemia is not infrequently
present.

Treatment.—Comedo .should be treated by thorough washing
Avith soap and Avater night and morning, and drying with a rough
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towel, by which means ah-eady some of the plugs will be removed.
Others may be ijressed out by placing over the top of each papule
a watch-key, or other key, and pressing firmly until the plug is

extruded. Some special instruments have been devised for this
purpose, lioth in this and in acne any condition of ill-health

may be dealt with, and it is common to give mild laxatives and
iron, as they are believed to be of value even when no anajmia or
digestive fault is in question. The sulphates of iron and magnesia
in peppermint water form a very good mixture for this purpose.
Other tonics may be suitable in special cases, and the diet may as
well be regidated. Where there is definite acne, the washing
and friction may still be carried out

;
pustules should be opened

with a needle or lancet-point, and some stimulant application
should be applied. This may be left on only dm'tng the night, as

the course of the disease is always slow, and the inconvenience of

having ointments on the face during the day may be respected.

Sulphur is one of the most effectual of local remeches : it may be
used as iodide of sulphur ointment, which is effectual, but tempo-
rarily stains the skin

;
sulphur suspended in liquor calcis ; oint-

ment of precipitated sulphur (2 or 3 drachms in vaseline, an oiuice)

;

or a lotion of sulphide of potassium (1 to 40). If there are many
pustules, mercurial ointments are also valuable, .such as white

precipitate, or the acid nitrate ; but with much dermatitis between
the acne pustules, soothing remedies, like zinc and lead lotions,

may have to be temporarily employed. In any case, the treatment

must be perseveringly continued.

Acne Rosacea.

(Gutta Rosea.)

This differs in many respects from ordinary acne, though in-

flammation of the sebaceous follicles forms part of it. Dr. Pye-

Smith regards it as an erythema, or the result of recurring

erythema. It occurs in men more frequently than in women, and

seldom before middle hfe. The most common cause is the frequent

use of alcohol, or the kind of indigestion which is the result of

excessive drinking and over-feeding ;
in women ovarian and

uterine disturbances are frequently the cause. It begins as an

erythematous redness affecting the nose
;
repeated attacks lead

to infiltration, and permanent thickening of the skin. It spreads

to tlie cheeks, the centre of the forehead, and the cliin. The

minute vessels become dilated, and are visible on the sm-face, the

sebaceous follicles are distended with secretion, and inflame,

so that eventually the affected part shows a deep red swollen

and thickened skin, \vith dilated venules and papules, pustules,

and nodules of various size's. ' The nose is especially the subject

of great hypertrophy of the tissues, and may form a large
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lobulated tuniour of an inch or more in diameter (rkinophi/nui).

Cong-estion and inflammation of the deeper layers of the cormra,

accumulation of sebum, with inflammation of the sebaceous

glands, and abundant growth of connective tissue are the leadmg

histological changes.
Diagnosis.—It is distinguished from Zupiis erythematosus by

the absence of scabs and the presence of pustules, and from

si/p/iilific eruptions by the symmetry, and the absence of other

characteristic lesions.

Treatment.—The errors of digestion must be removed. Alcohol

should be forbidden, the diet carefully revised, bismuth, alkalies,

or bitter tonics administered, and a regular action of the boAvels

ensured. The local treatment may be similar to that of acne

vulgaris, but the stimulants must be milder. Dilated vessels

may be incised, and touched with silver nitrate, but large ex-

crescences will require removal with the knife.

The name Acne variolofonnis is given to a rare pustular eruption

which occupies the forehead, scalp and temples, and leaA'es scars

deeply pitted like those of small-pox. There is still some doubt

as to its true position in classification.

MILIUM.
This is a small bright white round tumour the size of a pin's

head or slightly larger, which results from complete obstruction

of the duct of a sebaceous gland. Such little tumours occur on
the forehead, eyelids, cheeks and genitals. Occurring in children
they were formerly called Strophulus alhidus: sometimes they
occur in great numbers on thin cicatrices, especially those of lupus.
Tlie contents are cholesterin and fatty material. They can be
treated only by punctm'ing the skin, and squeezing out the
contents.

DISEASES OF THE HAIR AND HAIR-FOLLICLES.

The hair may be developed to an excessi\^e degree a.s a congenital
phenomenon ; this is very rare, and is called hirsuties. Deficiency
or falling of the hair, known as alopecia, is, on the other hand,
exceedingly common. The following three conditions are quite
rare:

—

Trichorrexis nodosa, m some of the hairs are found
to present little nodules or thickenings due to the splitting up of
the cortical fibres

;
monilethrLv, in which the hair looks beaded,

and breaks readily at the internodes, so that it is only two or
three inches long all over the head; and lepothrix, in which
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the hiiii-s arc brittle, and present irregular masses on and around
them.
The most common chaiu/e of colour in the hair is that known as

canities—ihii hair gets successively gray and white. This is a
senile change that may occur prematurely. But occasionally
sudden whitening of the hair occurs after fright, intense emotion,
or in conseijuence of neuralgia. It is probably due to the develop-
ment of air-bubbles, which conceal the pigment. The colour
sometimes returns, but nothing can be done for it.

Of the above ailments alopecia will be more fully described, and
afterwards sycons, or inflammation of the hair-follicles. The hair
is also involved in some of the parasitic diseases of the skin.

ALOPECIA.
Baldness is most familiar to us as it appears in old age {senile

alopecia), though it occurs also in quite yoimg people {prema-
ture alopecia). Different degrees of atrophy of the haii'-follicles

and structures of the skin haA'e been found in old cases of bald-
ness, but its immediate antecedent is doubtful. Xor is much
known of the cause of premature baldness, though it has been
variously ascribed to mental exertion, wearing tight hats, in-

sufficient lubrication of the scalp, &c. It is certainly sometimes
hereditary, and it inay be hastened by affections of the sldn of

the head, such as seborrhcea sicca, or eczema. The haii- thins

first at the back of the vertex, and at the front parts of the
temples. Ultimately there is only a fringe left round the
temples and occiput. A temporary alopecia is caused by tran-

sient interference wath the nutrition of the hair-lnilbs ; thus the

hair falls not infrequently after fevers, after erysipelas of the

scalp, in the second stage of syphilis, and in the parasitic

diseases which Avill jiresently be described.

Premature loss of hair is practically incurable. Kestoration of

the hair after fevers, &c., may be hastened by the use of tonics

internally, faradizing by means of the wire brush, and by the use

of stimulants, such as oil of mace, cantharides, and ammonia,
which will be again mentioned under the next complaint.

Alopecia Aheata.

{Area Celsi.)

This has at diiierent times been regarded as a parasitic disease,

but there is a very strong consensus of opinion against this view.

It occiu-s at almost any age, but is commoner in children and

young people. The sexes are about equally affected, and in the

majority of cases there is no indication of ill-health. Quite

unexpectedly it may be noticed that there is a bald spot on the

head, the size of a sixpence or larger, and this gradually extends.
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The spot is circular, and, as nearly as possible, perfectly bald,

smooth, and shining. But one feature is A'ery constant, namely,

that just at the edge of tlie patch, and less commonly in its

middle, are observed a few—from one to ten, or more—short,

dark stumps, from ^ to \ inch long, and thicker at the free end

than at the root. If extracted and placed under a microscope,

the free end is seen to be brush-like and broken up into its con-

stituent parts; while there is no bulb, but only an atrophied

root. No indications of a specific fungus can be found. Other

bald patches may form on the scalp adjacent to the first, or

elsewhere, and two or more may coalesce to form an irregular

figure. The patches persist some months, or a year, and gra-

dually become covered with hair, so that complete recovery takes

place.

The Pathology is still quite obscure. The disease has been
ascribed to a " wave of nerve influence," but no other indications

of such nerve influence are perceptible. Histological examination
of the skin has shown atrophy of the hair-follicles, and round cell

infiltration of the outer root sheath, the surrounding skin and
subcutaneous tissue.

The Diagnosis presents no difticulties, as ringworm is rarely

so completely bald, and the stumps of hairs have a different

appearance.
Treatment.—This consists in such tonic treatnaent of the

general health as may seem indicated, and the application of

local stimulants, and irritants—such as ammonia liniment, or
tr. canthariclis in Avater (1 to 8), or acetum canthaiidis, or
ti'. cantharidis §ss, cai'bonate of ammonia gr. xl., and sp.

rosmarini, gss, with water to 8 ounces, or linim. myi-istica; of

Cluy's liosp. Pharmacopceia (ol. rayrist. exp. §j., ol. olivaj ^ii].).

One of these should be rubbed in every night, to the extent of
producing slight redness only. The faradic brush and occasional
blisters may also be emi^lpyed.

Universal Alopecia and Congenital Alopecia.

In the former the hair falls from every part of the body, scalp,
eyebrows, axilhc, and pubes, so that not a hair is left. As a rule,
no cause can be assigned, and the cases are incurable. In the
latter, the nails are Avanting as avcII as the hair. These cases may
be hereditary.

SYCOSIS.

This is a chronic inflammation of the skin of the beard and hairy
parts of the face, beginning in or around the hair-follicles. The
infiltration is deep-seated, pus forms in the follicle, and the hair
is loosened. If the i)us escapes it dries up into an adlierent
crust. The pustules may be at first isolated, but the intermediate
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skin is involved, and considerable infiltration takes pla<^e, the
part being red, irregular, nodulated, -with pustules and adiierent
crusts.

A somewhat similar condition arises from the action of the
para.sitc of ringworm, and this is known as para.sitic sycosis,
But the non-parasitic affection is the more common. It may be
confounded with eczema, but in this there is more itching, the
lesions are more superficial, and generally extend beyond the
limits of the hairy parts. Sycosis occurs exclusively in male
adults.

Treatment.—The disease is most obstinate, but may be cured
by perseverance. The hair must be cut close, the crusts must be
removed by softening with poultices, or oiled lint, and the hairs

must be removed.
Epilation may be begun with the hairs that are loosened by

inflammation, and only subseciuently, if necessary, it may be
extended to others. The inflammation may be allayed by the
use of lead and zinc ointments, ai^iilied thickly on rags. As the
hail' grows it must be constantly cut, and epilation steadily

persevered with. When the infiltration has subsided, and the

pustules are less numerous, the hair may be shaved. Months of

steady treatment may be requii'ed.

VEGETABLE PARASITES.

There are three forms of fungus which invade the hair and

skin

—

Trichophyton tonsurans, Microsporo7i furfur, and Achorion

Schdnleinii. The first is the contagious element in ringworm of

the head, ringivorm of the body, Burmese rinyicorm, and parasitic

sycosis ; the second is the fungus of tinea versicolor ; the third is

the fungus of favus.

THE TRICHOPHYTON TINE.E.

Tinea Tonsurans.

{Ringivorm of the Head.)

This chsease is the great scom-ge of schools, and allied institu-

tions, among the poorer classes. It is frequent in children, rare

in infancy, and not easily caught by adults. It spreads by con-

tact, and by the use of hats, caps, brushes, combs, and towels m
common.

, • , 4.1

It generally first appears as a round patch, on which the

a-rowt,h of hair is much thinner than elsewhere. On close

examination the skin is seen to be pink, perhaps a little swollen,
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and covered with niinute l)riiimy scales. Besides the tliiiily

scattered long and healthy hairs arc seen a nnmbcr of broken
stumps of hair, opaque, black or dark l)ro\vn in colour, twisted

and bent. If an attempt be made to extract one of these broken
hairs with a pair of forceps, it will almost certainly break off

short ; if then jilaced under the microscope, and moistened with
•A drop of liquor potasste, it will be seen that the natural structure

of the hair is unrecognizable. The substance is quite opacjue,

the librous and epithelial markings absent, and the shaft seems
to be converted into a mass of fungus spores (conidia). The
mycelium tubes running in a longitudinal direction may also be
observed in hairs that are less comjjletely affected.

The patch spreads by the implication of hairs at its circum-
ference, and fresh patches form in other parts of the scalp.

As they enlarge they become more completely denuded of

long hair, though they nearly always present a considerable
(|uantity of the short stumps which have been described ; and
these may be surrounded and mixed with scabs, crusts, or seba-
ceous matter, or with a tine whitish powder, of which probably
the fungus elements form a part. Sometimes the inflammation
is much more decided ; the hair-follicles inflame, coalesce, and a
red or pink swelling occurs, which is soft and boggy to the
touch, discharges pus from a few points, and tends to become
quite bald from the loosening and falling out of the hairs. This
condition is known as heriou. In most cases, however, the
inflammation does not reach any considei-able degree. The
patches spread slowly, some may heal in the centre, as they
extend at the edges, the patches may coalesce, and nearly the
whole scalp may be affected. Sometimes, on the other hand,
one or two patches persist without improvement, but without
spreading. The disease may last years, but eventually dies out,
and the hair is perfectly restored, except possibly over patches
of very severe kerion.
There is some difference of opinion as to the exact way in

which the disease begins. Probably the spores invade the hair
close to the scalp, and push down towards the bidb. The hairm the follicle is thus Aveakened or destrt)yed, and as it is forced
outwards by the newly-formed epithelial ])lates, it bi-eaks off.
The noAvly-formed epithelium is, in its turn, invaded, as soon as it
gets mto the horny condition. It has l)een shown by Dr. Thin
and myself that the fungus oidy invades the hair itself, and
cannot be found in the root-sheath or the sti'uctures of the
hair-follicle.

Treatment.—In order to be successful, this reipiires to be
carried out with the greatest pertinacity, and even then six,
nine or tAvelve months may elapse before the disease is per-
fectly cured. The difficulty lies in the fact that the spores
multiply in the hair-follicle, and are therefore, to a large extent,
protected from the parasiticides employed. The first thing is to

65
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cut the hail* quite close, and remove all crusts and scabs, by
soaking with oil, and subseiiiiont removal and wasliing. Tlie
extent to which liair is removed may vary witli circ^umstances.
Complete shaving is best ; but where it is desirable to save
api)earances, a fringe of hair may be left all round the head, or
with a single patch the hair nuiy be close cut or sha\'(Ml foi- an
inch or more round it. l*arasiticides must then be regularly and
constantly used. The patch should be waslied clean with soap
and water night and morning, and the ointment or paste well
rubbed in.

The following arc some of those most commonly emiiloyed :

—

Mercurial applications, such as ung. hydrarg. amnion. ; oleate of

mercury, from 3 to 10 per cent. ; carbolic acid in the form of the
glycerine, or the same with a larger amount of carbolic acid ;

sulphur ointment ; creasote ; tincture of iodine
;
thymol or turpen-

tine ; or some of these may be combined together, as sulphur 2

and carbolic acid 1 in 16 of lard or vaseline, or iodine 1 and
creasote or oil of cade 3 parts. Boric acid gss., with sulphuric

ether §ss. in sp. vin. rect. §xx., is recommended by Ur. Cavafy and
Dr. Alder Smith ; Ur. Harrison suggests an ointment composed
of caustic potash 9 gi-ains, carbolic acid 24 grains, in | oz. each of

lanolin and ol. cocoae. Kerion may be treated with weak lotions

of lead or boric acid, and gi-adually subsides ; it should never be

incised.

In order to test the effect of treatment the hairs must be

examined from time to time, but no case can be considered cured

until a good crop of hair has growTi over the whole scalp, and

even then a very careful search must be made for still active

disease, which may be shown by a broken and twisted hair, or a

small brownish scaly spot.

During the treatment of ringworm great care .should be taken

to prevent its spread to other children. The patient should use a

separate brush and comb, and towels. The head should be covcre<l

with a cap, which may be freshly lined with a piece of ti.ssue

paper every day, the old piece being destroyed.

Tinea Cibcinata.

{Rimjwonn of the Body.)

This occasionally co-exists with tinea tonsurans, but often occurs

alone. The same fungus, Ti-ichophyton tonsurans, invades the

epithelial scale and downy hairs oi the skin
'"^f.

P»"^^'^l"f,^.^^,^,^

circular patch, from half to one inch in diameter, sliglitly laiscd

above the surface, .sharply detined, pink in colour, often P^pu a,

and covered with tine scales.. If the sui-face
f";;P'-:;i,;^^*^ t

scalpel, and the scrapings be placed, w.th po
f J^^J'

glasi slide, the mycelimii and spores of t^^^ fungus w 11 t s^^^^^^

The patches increase by extension at the circumference, and may.
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as they spread, recover in the centre. Occasionally a few vesicles

form on the surface from the irritation of the parasitic growth
;

thus in part justifying a former name, herpes circinatus. They
occur on the face, neck, and arms most frequently, are, as a rule,

few in nunil)er, and may he solitary. Tinea circinata is easily

(.'urcd, hy the use of ung. hydrarg. amnion., oleate of nicrcury,

tincture of iodine, suli)hurous acid in solution (1 to 2 or 3 of

water), a weak carholic acid glycerine, hyposuli)hite of soda

(1 in 8), or some other not too strong jiarasiticide.

Tinea Maeginata.

{Eczema Marginatum. Burmese jRingworm.)

This depends upon the same fungus as the above, but consists of

much more extensive, more inflamed, and more obstinate lesions.

It is confined to adult males, and occurs chiefly about the inner
side of the thighs, genitals, and groins of those who are constantly
sitting, .such as hor.semen and cobblers. It begins in spots
or rings, which, spreading at the margin and recovering at the
centre, unite together, and ultimately extend on both sides sym-
metrically. It forms a broad yellowi.sh or brownish-red band,
wliich runs in a curved or gyrate form along the inner side of the
thigh and scrotimi to the inner side of the buttocks, and over the
groin and lower part of the abdomen. The persistent use of

parasiticides is required.

Tinea Sycosis.

{Ringworin of the Beard.)

Parasitic sycosis is not so frequent as ordinary sycosis. The
follicles are inflamed by the presence of the fungus, and sup-
purate, and the hairs become loosened : indm-ation and swelling
of the intermediate skin also occur. It differs from ordinary
sycosis in that it first attacks the hairs, and loosens tliem early :

it spreads more rapidly, and produces deeper infiltration. Micro-
scopic examination shows the fungus, in wliich the mycelium is

more abundant than the spores. The Treatment consists .of

epilation, and the use of parasiticides.

FAVUS.
In this disease, rare in England, the fungus attacks the epidermi.s
and the hair-follicles : it may at first form patclics like those of
ordinary ringworm, but soon there appears a small bright yellow
cu-cular disc, with a depressed centre, and a gradually thinning
margin. This, the "favus cup," is caused by the fungus ele-
ments separating the layers of the epidermis and lifting them
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up, except at the central point where the hair-1'olliclc joins
the skin. Tliis characteristic lesion may occur on the scalp, or
on any other part of the body, the iorearra for instance, deter-
mined by contagion ; and it is conveyed not only from man to

man, but to num from domestic animals—rabbits, dogs, cats, and
others. When numerous cups have formed, they become aggre-
gated together, and form a thick continuous yellow crust, Avith

an irregular honeycombed surface, giving off an offensive odour
reseml)ling that of mice. The hau'-sacs are destroyed, the hairs

fall out, and baldness results
;
moreover, the favus masses often

become a nidus for pediculi, and eczema and impetigo comphcate
the original lesion. If the masses are examined under the micro-
scope after soaking in potash, the mycelium and sijoi'es (conidia)

of the Achorion Schiinleiini are seen. The conidia are larger and
more raised than those of the trichophyton, and the mycelium is

shorter and more jointed.

Treatment.—This must be conducted on the same principles

as that of the other fungus diseases. The crusts must be softened

l)y oil or poultices, and removed
;

parasiticides must then be

perseveringly emi^loyed, and the hairs must be steadily epilated.

The disease is, however, very obstinate, and after apparent cure

often breaks out again. It is well to care for the general health

by good food and tonic medicines.

ONYCHOiMYCOSIS.

The nails may be attacked both by the trichophyton and by the

achorion, either of Avhich is probably conveyed by scratching

other affected parts. The nail tends to become elongated and

curved over the end of the finger, with a thick edge, rough

uneven surface, and dirty yellow colour: it is also brittle and

readily splits. In favus sometimes a distinct cup forms under

the nail. If fragments or scrapings are soaked with potash, and

examined under the microscope, chains of spores of one or other

fungus are seen.
, .,i

Treatment.—The nails should be scraped thm, softened with

alkaline solutions, and soaked in lotions of sulphurous acid, or

hyposulphite of soda. The alternate application to the scraped

nail of liquor potassse, diluted with an equal part of water, for

fifteen minutes, and of a lotion of perchloride of mercury

(4 gi-ains to half an oimce each of rectified spn-it and water)

for twenty-four hours is recommended by Dr. IIarri.son. Neu-

mann also recommends corrosive sublimate (2 grams to the

ounce). Complete removal of the nail may be desu'able, the

lotions then being applied to the matrix.
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TINEA VERSICOLOR.

This is a not uncommon affection of the skin, no doubt produced
by contagion, and fostered l)y warmth and moisture. It is more-

frequent in men, and especially in those who wear flannel under-

clothing. It is not often conveyed directly l>y contact—for-

instance, from husl>and to wife.

The disease begins as a small circular spot, of a yellowish-brown

colour, which is slightly i-aised above the skin, and from which a

few whitish scales can easily be detached by scraping with the
finger-nail or a scalpel. The patches extend, and fresh ones form,
so that soon a large part of the chest, wliere it is commonly
seen first, is covere<-l with a brown, or l)rownish-yellow, irregular

patch, with a convex or scalloped margin; and on the healthy skin

adjacent are numerous small isolated patches from a quarter to

half an inch in diameter. The disease occurs only on covered

l)arts, antl is most abundant on the front and back of the cliest

and the abdomen. The scrai^ings examined in potash under tlie

microscope show epitlielial jilates with the characteristic fungus,—jyiicronporon furfur—forming a network of branching mycelium
threads, with little gi'oups of tlie relatively large conidia, like

bunches of grapes. The affection does not cause much trouble
beyond some itching, and is frequently ignored by the patient

;

but the great extent which the discoloration may sometimes
reach has led to its being mistaken for Addison's disease and
other pigment affections. The peculiar colour, the convex edge,
and the ready desquamation of the surface should be quite dis-

tinctive, and the diagnosis is at once confirmed by the microscope.
Treatment.—It is (piickly cured by rubbing in lotions of

hyposulpiiite of soda (1 in 8) or of sulphurous acid. It may,
however, return if the same underclothing is used without
thorough washing and disinfection.

ANIMAL PARASITES.

SCABIES.

Scabies, or itch, is a multiform disease of the .skin, due to the
irritation of the itch-acarus, Sarcoptes hominis. The female acarus
is oval in shape, -ig inch in length, presents in front four little
nippled-shaped processes provided witli suckers on stalks, and
l)ehind lour similar processes provided with long l)i-istles. The
male is smaller, has four suckers in front, two suckers and two
bristles behind. The female after impregnation bores her way
under the skin in an oblique direction, so that as the superficial
layers of the epidermis are detached by friction, she still remains



870 ANIMAL PAllASITRS.

the same dcptli from tlio .surface. A.s she proceeds she lays lier
eggs, one or two daily, it is said, and slie may tlnis l>urrow
througli the skin in an irregular line for a tliii-d or half an inch.
Such a burrow (cunieidu.'i) or " run" may be recognized on the sur-
face of the skin by the following points:—At one end, the epi-
dermis is broken or frayed, and the free edges are dirty ; at the
other end is a minute white pointed elevation, in wliich the acarus
lies

;
the burrow it.self, between'tliese points, is a .sinuous black line.

The whole burrow may be .snipped off by a pah- of scissors curved
on the flat, or .shaved off with a scalpel, and if this be moistened
Avith potash and examined, there will be seen the female acarus,
and behind her, filling the burrow, her eggs in every stage of
incubation, with minute black spots of excremental matter among
them. As the skin desquamates, the mo.st developed ova come
to the surface, and are hatched. The male does not burrow, but
.remains on the surface, where he may be sometimes accidentally
caught.
As a result of the invasion of the Itch-acarus, there are con-

siderable itching and dermatitis of variable extent and character.
The itching is mild or severe, but not generally so bad as that
caused by pediculi. It is worst at night wdien the patient is

warm in bed. The dermatitis consists of paj^ules, vesicles,
pustules, or e-\'en buUas, which generally appear in the neigh-
bourhood of the burrows, but also in parts more remote. Not
mfrequently a A'esicle or pustule forms in the burrow itself. In
addition to these lesions, patches of eczema, impetiginous crusts,

and lu'ticarious wheals are often present. There is, thus, very
great variety in the lesions in different cases. In some cases
the burro"\vs are numerous, Avith few inflammatory lesions

;

in others, vesicles and pustules are abundant, and burrows are
with difficulty found. In some cases there are more papules, in

others more pustules. The parts of the body especially liable to

the attacks ^of the acarus are the skin between the fingers, the
front or inner side of the wrists, the front of the forearm, the
ankle and foot, the axilla, the groin and the genitals, the inner

side of the thigh and the nates ; and the eruption spreads bej'ond

these parts, on to the abdomen from the groin, or along the inner

side of the leg or thigh. The back, shoulders, and chest an; but
little affected ; and the face, neck, ears, and scalp nearly alwaj's

escape. The occupation of the patient may have influence upon
the localization. Ilebra was in the habit of recognizing the

occupation of a cobbler by the predominance of itch-lesions on
the buttock. On the other hand, occupations involving the

immersion of the hands in materials (oily or otherwise) anta-

gonistic to the acarus Avould prevent their presence in this

typical situation. In children, the lesions are more wide-spread,

the feet and ankles are commonly affected, and iDustules are

frequently present. '

Diagnosis.—Nevertheless, the localization is aii important guide
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to diaffuosis. An itching eruption of mixed papu es, vesicles,

and pustules, occurring mainly about the fingers and wrists, and

also in the other situations mentioned, should lead to a caietul

search If a burrow can be found the minute white elevation

at the cleaner end should be looked for, and its epidermis care-

fully scratched through with the point of a needle; the acarus

may then be picked out, as it readily adheres to the surface ot

the needle. If this cannot be done it is best to snip off the whole

burrow, and to examine fV)r ova or fragments of the acarus under

the microscope. Finally, where there has been much inflamnni-

tion so that burrows cannot l)e found, the crusts may be

removed, boiled in potash oi- soda, the fluid allowed to settle m
a conical glass, and the sediment examined for fragments of

acarus. '

, , ^
Treatment.—Itch is generally <iuickly cured by the free

inunction ol' sulphur ointment. This should be done at night, and

the ointment should be left on, covered by suitable clothing, until

the morning, when it may be washed off in a hot bath. The

same process may be repeated on two successive nights. The

disagreeable odour of sulphur ointment may be lessened by the

addition of balsam of Peru. For some skins, sulphur ointment

is too irritating, and recjuires dilution. An ointment of styrax

(prepared storax 14o grains, sp. vim rect. 5j., lard 1 oimce, (luy's

IIosp. rharni.) is also a more pleasant, less irritating, and yet

effectual preparation. Vlemingkx' solution may also be used, or

sulphur baths (pota.ssium sulphide 4 ounces in 30 gallons of water).

It must be remembered that the itching may continue some time

after the acarus has been destroyed. In order to prevent the

recurrence of the disease, it is necessary that new clothes should

be worn, and that the old ones should be quite disinfected by
baking.

PHTHEIRIASIS.

{Pediculosis.)

The pediculi or lice which infest the human race are of three
species—the Podiculits capitis, or head louse ; P. corjwris, vel vesti-

me/itorum, the body louse ; and P. pubis, or crab-louse.

Pediculus Capitis.

The head louse is about 2 mm. long by 1 liroad, and breeds
in the hair of the .scalp. Its ova are found adherent to the
hairs, and are called nits. They are about A mm. in length,
whitish, somewhat conical in .shaj^e, with the apex always
towards the scalp; and they are fixed to the hair by a cylin-
drical sheath of chitinous material, extending some little dis-
tance beyond the apex. The irritation of the pediculus leads to
constant scratching, and pustular eczema (or contagious impetigo.
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Crocker). Tliis ci-uption is most common, and scA^ere in the occi-
pital region, and the snb-occipital glands are mostly enlarged as
a consequence, and ]iiay suppurate.
The Diagnosis is not difficult. It the pedieuli are not at once

seen, the nits, wliich are readily distinguished on careful examina-
tion from scurf, will sliow at once that there are or have been
pedieuli. The i)osition of the crusts at the back of the head is
also strongly in favour of pedieuli.
Treatment.—The insects can generally at once be destroyed by

the use of white precipitate ointment; but if there is much
eczema or impetigo the hair should he cut over it, and the crusts
removed. Hebra recommended pouring ijetroleum oil over the
head as a rapid and certain means of killing the animals. The
nits are not easily detached from the hairs ; the cement is very
resistant to acids, alkalies, and spirit; but dilute acetic acid
(1 in 4) is said to soften it. They can always be slid off the hair,
or may be sometimes comlx'd off ; Init if very numerous, it is

probably best to cut the hair.

PeDICULUS ^^ESTIMENTORUil.

This species is larger than the head louse, being from 2 to 3
mm. long, and 1 to li broad. It only occurs on the parts
covered with clothes, and chiefly aliout the back and front of
the chest, loins, and abdomen. Occasionally the upper arms,
thighs, and even legs may be attacked, but never the face or the
hands. The body louse causes a severe prurigo, with intense
itching, which leads to propoi'tionately violent scratching. All
the lesions described under prurigo {see p. 829) may occur,

papules, blood crusts, scratch marks, elongated scars the remains
of the same, and, after a time, intense pigmentation.

It occurs especially in old peoxile, amongst the poorer classes,

who have been allowed, from want of proper attention, to lapse

into conditions of filth and neglect. The disease has then
been called j^i'W'iffo senilis, and also vagabond's disease.

In its milder forms it presents only scattered jmpules, blood
crusts, and scratch marks over the upper part of the back and
shoulders.

Diagnosis.—A pruriginous eruption of this kind over the back
and shoulders should always suggest a search for the pediculus

vestimentorum. It is commonly found in the " gathers," under
the neck band of the shirt, or under the shelter of any edge
projecting on the inner side ; and it is recognized by its long oval

shape, and its gray colour, with a central dark-red or black spot.

Treatment.—Ung. hydrarg. ammoniati or ung. staphysagriaj,

smeared over the skin, will kill the pedieuli. A complete

change of clothes, in which the eggs are certainly incubating,

is of course necessary : and the clothes must be baked if they are

to be worn again.
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Pediculus Pubis.

Tbo Pi-ab louse is smaller than either of tJie other species,

measuring from 1 to U mm. long, and 1 to U broad. It has an

almost square body, and six long legs, with claws l>y which it

clings firmly to the hairs of the part. It is not only found in the

pubic hair, but is occasionally con\-eyed to th(^ eyebrows, eyelashes,

wiiiskcrs, or beard. Tiie eggs are attached to the hairs close to

the skin. Itching leads to scratching, and an eczematous rash is

the result. Ilemoval of tlie hair quickly cures the trouble
;
or

the pediculi may be killed by the means above mentioned.

ADDENDUM.

TIIE EPIDEMIC OF 1889-90.

^^'HII,E this work is on the point of appearing, an epidemic,

known as the llnssian inlluenza, is sweeping over Europe. It first

appeared in Kussia, and successively invaded Vienna, Berlin,

Pari.s, and other Continental cities; and cases became numerous
in England in December, 1889. The disease begins as a rule

suddenly, with rigor, severe frontal headache, and muscular
pains in the loins, thighs, calves, and other jiarts of the body.

The temperature rises within a fcAv liours to 102°, 103°, or 104".

The disease diiJers from the illness described on page 69, in that
there is rarely any pronounced coryza, though there may be
a little bronchial catarrh. The temperature falls within twenty-
four or thirty-six hours; but the general pains in the limbs may
continue some time longer, and a sense of extreme prostration,

which is present from tlie first, persists for some days after the
subsidence of the fever. Occasional complications are—nausea,
vomiting, abdominal i)ain, and diarrhoea, .slight jaundice, and
eruptions resembling urticaria, mea.sles, or scarlatina. Many cases
are well by the third day, althougli very much weakened. In
others some kind of rclap.se occurs about the end of the first

Aveek ; in others, again, pleuri,sy, i^neumonia, and capillary bron-
cliitis occur as sequela?, and may lead to a fatal tei-minatioii.

The severe pains are relieved by the use of salicylate of sodium
in doses of 10 or 1.5 grains every four oi- six hours, or of antipyrin
in do.ses of H or 7 grains. ^laiiy physicians, however, have been
content to give salines in tiie early stages ; and in all cases
(|uinine may be administered during convalescence.

t'INIS,
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Abdnmhial reflex, 142

Abdomen, tumours of the, 637

Abductors of vocal cords, jmralysis

of, 359
Abortion in lead poisoning, 779
Abscess, cerebral, 260

of kidney, 710; of liver,_597;

of liver, in dysentery, 85 ; of

liver, pyajmic, 597 ; of liver,

tropical, 599
perinephric, 710
retropharyngeal, 528

Acarus of itch, 869
Accessory spinal nei-ve, lesions of,

171

Acetonffimia, 761

Achorion, Schcpuleinii, 868
Acid, fluoric, in goitre, 610

lactic, as cause of rheumatism,
789

nitric, as test for albumen, 679
oxj'butyiic, in urine, 755
picric, as test for albumen, 679
picric, as test for sugar, 756, 758
salicylic, in acute rheumatism,

790
m-ic, in gout, test for, 797

Acidity of ui-ine, 751
Acme, 11

Acne, 859
;
indurata, 859

;
punctata,

859
;
pustulosa, 859

;
rosacea,

860
;
varioloformis, 861 ; vul-

gaiis, 859
Acrodynia, 817
Actinomycosis, 135
Acute necrosis, 124

spinal paralysis, 191

yellow atrophy of liver, 602
Addison's disease, 646
Adductors of vocal cords, jiaralysis

of, 360
Adenie, 652

Adhesions of pericardium, 495; of

pleura, 425
Adventitious sounds. 342 >

iEgophony, 343 ; in pleurisy, 427
iEstliesiogenous remedies, 324

JEsthesiometer, 141

iEtiology, 3

Agraphia, 243
Ague, 72
Ague-cake, 77
Air, composition of, in pneumo-

thorax, 434
Air-hunger, 760
Albinism, 848
Albumen in ihe urine, 678 ;

qualita-

tive tests of, 678 ;
quantita-

tive tests of, 680
Albuminuria, 678 ; after scarlatina,

48 ; causes of, 681 ;
cyclic, 770

;

dietetic, 770 ;
functional, 769

;

intermittent, 770 ; paroxys-
mal, 770 ;

remittent, 770
Albuminuric retinitis, 690
Alcohol as cause of cirrhosis, 605

as cause of neuritis, 152

Alcoholism, acute, 773 ;
chronic, 775 ;

gastric disturbance in, 776 ;

nervous system in, 776
Alexia, 244
Algide stage of cholera, 101

Alkalinity of uriiie, 751

Alkaloids, cadaveric, 550
AUochiria, 141

Allorhythmia, 442
Alopecia areata, 862 ;

congenital, 863

;

premature, 862
;

senile, 862
universalis, 863

Amaurosis, uraimic, 691
Amblyopia, crossed, 157
Ammonaimia, 692
Ammoniated cupric solution, Pavy'

707
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Ampliogeiious reaction of urine, 751
Amphoteric reaction of urine, 7ol
Amyloid disease (see Lardaceous)

kidney, 719
liver, 610

Amyotrophic lateral sclerosis, 211
Amyotrophy, deuteropathic, 207

protopathic, 207
Anacrotic pulse, 445
Anfemia, 655 ; blood in, 658 ; from

anchylostomum duodenale,
585 ; from bothriocephalus,
582

;
idiopathic, 662 ; in lead

poisoning, 779 ; in St. Gothard
tunnel, 585

;
lymphatica, 652

;

mumiiirs in, 657 ;
pernicious,

662
;
primary or essential, 656

;

symptomatic or secondary, 656
Anmsthesia, 141

;
dolorosa, 225

Analgesia, 141

Anarthiia, 242
Anasarca in heart-disease, 463 ; in

renal disease, 686
Anchylostomum duodenale, 585
Aneurysm, abdominal, 639; diffused,

508; false, 507, fusiform, 507;
of heart, 482

;
dissecting, 508

;

sacculated, 507 ;
thoracic, 510;

true, 507
Augiua Ludovici, 350, 524

pectoris, 497
Angle, epigastric, 337
Auidrosis, 857
Animal parasites of the skin, 869
Ankle clonus, 143
Anodal currents, 146
Anosmia, 155
Anthehniutics, use of, 581
Anthrax, 131

Antiperistalsis, 570
Antipyretics, 14 ; in enteric fever, 41

Antipyriu,eruptions produced by,818
Antiseptics in phthisis, 418
Anuria, 743
Aorta, abdominal, aneurysm of,

637 ; excessive pulsation of,

516
dilated, 510; thoracic, aneu-
rysm of, 510

Aortic disease, 465
raiu-murs, 461
notch, 445
regurgitation, 465
stenosis, 467

Aortitis, 505
Apex -beat, 437 •,

Aphasia, 242 : amnesic, 244
;
atactic,

244
;
motor, 243; sensory, 244

Aphonia, 242
; functional, 361

;

hysterical, 361
Aphtha epizootica, 134
Aphtha;, 521
Apophysial pouit, 329
Apoplexy, 237
Appendix ca;ci, inflammation of, 560
Area Ceisi, 862
Argyll-Robertson pupil, 162, 196
Arsenic, eruptions produced by, 818

;

in ague, 78
Arthritis, chronic rheumatic, 792

;

defoi-mans, 792; rheumatoid,
792

Arterial pyaemia, 124
tension, 442 ; in angina pec-

toris, 498, 499; in Bright's
disease, 687

Arteries, thrombosis of cerebral, 515
degenerations of, 506
pulmonary, embolism of, 516

Arteritis, acute, 505
;
chronic, 505

Ascaris, lumbricoides, 582
Ascites, 593 ;

cancerous, 636 ; in

sirrhosis, 606
Asishyxia in sunstroke, 781 ;

local, 517
Aspirator, in pleurisy, 431
Asthma, 382

;
hay, 345

Astringent injections in dysentery, 87

Ataxy, 140
;

cerebellar, 254 ; here-

ditaiy, 205
;

hysterical, 318
;

locomotor, 195
;

s^jastic, 204
Atelectasis of lungs, 387
Atheroma, 506 ; in Bright's disease,

688
Athetosis, 241
Atiophodei-mia neuritica, 845 ;

pig-

mentosa, 845
Atrophy, idiopathic muscular, 214;

muscular, 207 ; muscular in

spinal paralysis, 192 ; of heart,

brown, 479 ; of liver, acute
yellow, 602 ; of liver from
perihepatitis, 610 ; of i^ancreas,

628
;
optic, 156 ; unilateral in

brain disease, 259
Atroj)hic conditions of skin, 845

Attack, gouty, 798
Attitudes in hysteria, 320
Auditory nerve, lesions of, 168

Aura, epileptic, 284
Auricles, hypertrophy of, 487

Auscultation of heart, 439 ; of lungs,

340 ; of oesophagus, 529

Azoturia, 746

Bacillus (see Micro-organisms)
Bacterium foetidum, 857
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Baldness iu patches, 862; prema-
ture, 802 ; senile, 862

Bandage in movable kidney, 736
Barbadoes leg, 813
Basedow's disease, 502
Baths in cholera, l05

iu hyperpyrexia, 791

Belladonna iu whooping-cough, 69

Bell sound, 435
Bell's palsy, 166

Beri-Beri, 152
Bile-acids, tests for, in urine, 590

Bile-pigment, tests for, in ui-ine,

590
Bilharzia hiematobia, 730
Biliary colic, 622
Black vomit in yellow fever, 81

Bladder, tubercle of, 726

Blebs, 812
^

Bleeders, 673
Blood, coagulation of, in aneui-ysrn,

508 ; diseases of, 655 ; filaria

in, 732 ;
sweating of, 857

vomiting of, in cirrhosis, 606

Blood-casts, 685
Blood-vessels, diseases of, 505

Bloody stools iu dysentery, 83

Blue line in lead poisoning, 779
Body-louse, 871

Bone imiJacted in larynx, 358

Bones, bending of, in osteomalacia,

809 ; in rickets, 805
Borborygmi, 538
Bothriocephalus latus, 582
Bottcher's test for sugar, 756
Bowel, hajmon-hage from, 563
Bracelet, Nussbaum's, 334
Brain, abscess of, 260 ; diseases of,

233 ; disease of in lead poison-
ing, 778 ; diseases of vessels

of, 235 ; gumma of, 25 1

;

hydatid of, 251 ; induration
of, 257 ; sclerosis of, 257

;

softening of, 246 ; tubercle of,

251 ; tumours of, 250
Breathing, amphoric,341 ;

cavernous,
341

;
compensatory, 341 ; iu-

teri-upted, 341 ;
stertoious, 238

;

supplementary, 341
;
tubular,

341 ;
vesicular, 340

Brine as test for albumen, 680
Bright's disease, 676 ; arterial ten-

sion in, 687 ; cardio -vascular
changes in, 687 ; condition of
heart in, 688

;
haemorrhages

in, 690 ; ocular changes, 689 ;

perihepatitis, 625 ; retinitis in,

690

Bromides, eruptions produced by,

819
Bromidrosis, 857
Bromism, 291

Bronchi, diseases of the, 369

Bronchial glands, tuberculosis of,

649
Bronchial phthisis, 049

Bronchiectasis, 374, 378 ; cylindrical,

378; saccular, 378
Bronchitis, 369 ;

acute, 371 ;
capil-

lary, 372 ;
chronic, 374 ;

croupous, 377 ;
dry, 375 ;

foetid, 375, 379
;
fibrinous, 377 ;

in measles, 53
;
plastic, 377

Bronchocele, 039
Bronchophony, 343
Broncho-pneumonia, 396

;
following

bronchitis, 371
Brouchorrhoja, 375
Bronchus, obstruction of, 308
Bronzing of skin in Addison's dis-

ease, 046
Bruit d'airain, 435
Bruit de diable in auiumia, 657
Bruit de pot fcle, 411
Bruits, cardiac, 439, 457
Bubo in syphilis, 110
Bulbar paralysis, acute, 231 ;

pro-
gressive, 228

Bulimia, 539
BuUas, 812
Bunion, 839
Burmese ringwonn, 867
Burrow of scabies, 870

Cachexia, malarial, 77
Cadaveric position of vocal cords,

359
Cajcum, inflammation about, 560;

intussusceptions involving,

576 ; thread worms developed
in, 584

Calcic carbonate calculus, 737 ; oxa-
late in urine, 748 ;

phos^jhate
calculus, 737

Calcification of trichina capsules, 586
Calculus biliary, 621 ; renal, 737
Callosities, 839
Calomel fumigation iu syphilis, 114
Canals, semi-circular iu vertigo, 299
Cancer of heart, 483 ; of kidney,

723 ; of larjmx, 357 ; of liver,

613; of lung, 420; of medi-
astinum, 518; of peritoneum,
636 ; of stomach, 545

Canities, 862
Capacity, vital, 338
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Capillary ecchyinosis of skiu, 811
;

pulsation, -IGG

Capsule, iutenial, 235
Carbuuclo iu diabetes, 759
Cardiac lesious iu acute rheumatism,

78j ; in Bright's disease, 688
;

iu chorea, 306
Cardialgia, ;337

Cardio-pulmouary murmurs, 470
Cartilage aifccted by gout, 799
Caseation of tubercle, 118

Casts, blood, 68o
;

epithelial, 685
;

fatty, 685
;

granular, 685
;

hyaline, 684
;
intestinal, 558

;

lardaceous, 685
;
renal, 684

Catalepsy, 321

Catarrh, acute infectious gastric,

5(53 ; dry bronchial, 375 ; in-

testiual, 554 ;
nasal, 345 ; of

bile-ducts, 619
Catarihal form of dysentery, 84

jaundice, 619
Cavities in phthisis. 402
Centres, cortical motor, 233
Cephalalgia, rheumatic, 795
Cerebellar ataxy, 254
Cerebellum, 23o

;
hfemorrhage into,

245
Cerebral arteries, embolism of, 245

;

thrombosis of, 245
haemorrhage, 235

;
artery of,

236 ; iu granular kidney, 704
meningitis, 266
sinuses, thrombosis of, 275

Cerebro-spiual fever, 70
raeuingitis, 70

Cervical opisthotonos, 273
Cestoidea, 579
Chancre, Hunterian, 108; iu syphilis,

108

Chaps, 812
Charcot's joint, 198

Cheiragi'a, 795
Cheiro-pompholyx, 838

Cheloid, 855
Chest, exploration of, 430

;
physical

examination of, 336

Cheyne-Stokes' breathing in menin-
gitis, 268, 272; in fatty heart,

480
Chicken-pox, 04

Chilblaiu, 816; relation to Ray-
naud's disease, 518

Child-crowing, 362

Chloasma uterinum, 847

Chloral, eruptions produced by, •

819
Chlorides iu uriue, 746

Chlorosis, 660
; Egyptian, 585

Cholera, Asiatic, 99 ; bacillus of,

103 ; EngUeli, 550; epidemics,
99

;
nostras, 550

Cholera-typhoid, 101
Cholecystectomy, 624
Cliolecystotomy, 024
Cholesteatoma, 250
Cholesterino, iu gallstones, 621
Chorea, 305

;
adult, 307 ;

posthemi'
plegic, 241 ; senile, 307

Chromidrosis, 857
Chromogeus of urine, 750
Chi-ysarobiu, eruptions produced by,

819
Chyluria, 733
Cicatrix of skin, 812
Ciliary muscle, paralysis of, 161

Circulation, diseases of organs of,

437
Circumflex nerve, lesions of, 174
Cirrhosis of kidney, 702 ; of Uver,

604 ; of liver, atrophic, 605
;

of liver, hypertrophic, 605,

608 ; of liver, intercellular,

606 ; of liver, monolobulai',

606 ; of lung, 398
Clunate in asthma, 382 ; in bron-

chitis, 376 ; in phthisis, 418
Clonic spasms, 140

Clonus, 143

Codeine in diabetes, 767
Coefficient, Hajser's, 744 ;

Trapp's,

744
Coffee-ground vomiting, 542
Colchicum iu gout, 802

Cold bath in enteric fever, 41 ; iu

pyrexia, 15

Cold stage in ague, 74
Colic, biliary, 622

;
lead, 777 ; mu-

cous, 558 ;
renal, 739

Colitis, ulcerative, 559

Collapse of cholera, 101

of lung, 387 ; of lung, lobular,

371
CoUes' law, 115
Colloid matrix in calculi, 738

Coma, apoplectic, 240 ;
diabetic,

760 ; urajmic, 691

Comedo, 859
Comma-bacillus of cholera, 103

Compression of intestine, 569

of spiual cord, 224

Concretions in aj)peudix cajci, 500 ;

pancreatic, 028

Conditions, post epileptic, 286

Condyloma, 841

Confluent variola, 60
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Cougeuital heart disease, 47o

mobility of the kidney, 734

syphilis, 115

Consolidation in phthisis, 402 ; in

pneumonia, 392
Constipation, 864 ;

habitual, 564

;

in chlorosis, 661

Constriction (see Stenosis)

Consumption, pulmonary, 401

Contagion, 16 ; of phthisis, 407; of

syphilis, 113

Continuous currents, 145

Continued fever, 24
malarial fevers, 76

Contractions, fibrillary in muscular
atrojihy, 209 ; of intestine,

569
Contracture, 211

Convalescence, 12

Convolutions, frontal, 234 ; teni-

poro- sphenoidal, 234 ; occi-

pital, 234

Convulsions. 140; infantile, 292
;

urajmic, 691

Copaiba, eruptions produced by,

819
Cord, spinal, diseases of, 179
Corns, 839
Cornu cutaneum, 841
Corpuscles, moUuscum, 853
Coryza, 345
Cough, auscultation of, 344
Coupled-beats, 442
Cowpox, 62
Crab-louse, 873
Cracked-pot sound, 411
Craniotabes, 252
Cremasteric reflex, 142
Crepitation, 342; redux, iii pneu-

monia, 391, 394
Cretinism, 639

;
sporadic, 639

Crises gastriques, 196, 197
Crises, visceral, in locomotor ataxy,

198
Crisis, 11

Croup, 93 ; relation to diphtheria,
347 ; spasmodic, 362 ;

spurious,
349

Croupous inflammation, 95
Crusts, 812
Cubebs, eruptions produced by,

819
"XDuniculus of scabies, 870
Cup, favus, 867
Currents, electrical, 145
Cutaneous reflex, 142
Cyanosis, 476
Cyclic albuminuria, 770

Cycloplegia, 161

Cvrtometer, 338

Cystic disease of the kidney, 722

Cysticercus cellulose, 580

Cystine calculus, 737
Cystitis iu tubercle of the kidney,

727
Cysts, hydatid, 616 ; iu kidney,

721

Dance, St. Vitus's, 305
Dandy fever, 80
Daughter cysts, hydatid, 616
Deafness, 168
Deep reflexes, 142
Defervescence, 11

Defoimities in rickets, 806
Degeneration, ascending, of spinal

cord, 181 ;
descending, of spinal

cord, 181 ; fattj', of heart, 481

;

fibroid, of heart, 481 ;
pigment-

ary, of heart, 479 ; reaction
of, 150

;
secondary, of spinal

cord, 181 ; , secondai-y, in dis-

eases of brain, 237 ;
secondarj',

iu nerves, 149
Delirium in ursemia, 691

;
tremens,

773
Dementia, pai-alytic, 279
Demodex folliculorum, 859
Dengue, 80
Dentition in rickets, 805
Deposits of sodic urate in gout, 798
Dermatitis exfoliativa, 830; forms

of, 813
Dermatolysis, 854
Desquamation iu scarlet fever, 47, 50
Deviation of eyes, conjugate, 162,

238, 241; primary, 158; secon-
dary, 158

Diabetes insipidus, 752
Diabetes mellitus, 754; carbuncle in,

759; diet iu, 765 ; lipaamia in,

761 ; ocular troubles in, 760
Diabetic coma, 760
Diagnosis, 4 ; ditt'erential, 4
Diaphragm, paralysis of, 152, 173

;

iu diphtheria, 94
Diarrhoea, 562; in cholera, 100; in

enteric fever, 35 ; in enteritis,

554 ; lienteric, 538 ; uruiuiic,
692 ; varieties of, 563

Diathesis, hemorrhagic, 673; oxalic
acid, 748 ; tubercular, 405

Dicrotic wave, 444
Dicrotism of pulse, 443
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Diet, iilhumiuuriii from, 770 ; iu
diabetes, 705 ; iu gout, 801

;

iu rickets, 808 ; iu typhoid
fever, 42

Dietetic albiimiuuria, 770
DigestioH, orgaus of, diseases of, 521
Digitalis iu heart disease, 473
Dilatation of heart, 454, 488 ; of

(usophagus, 531 ; of stomach,
acute, 551 ; of stomach,
chronic, 551 ; of stomach,
from cancer, 519; of stomach,
from ulcer, 511

Diphtheria, 91 ; paralysis iu, 94

;

relation to croup, 347
Diphtheritic form of dysentery, 84
Diphtherit'C paralysis, 94
Diplegia facialis, 166

;
spastica, 259

Diplopia, 147, 160
Disease, Addison's, 645

;
Basedow's,

502
; Bright's, 676 ; Fried-

reich's, 205
;

functional, 2
;

Graves', 502
;

Hodgkin's,
652 ; nature of, 1 ; Parkiu-
son's, 303; Raynaud's, 516;
Thomsen's, 327

;
valvular,

453 ;
Weil's, 45

Diseases, functional, of heart, 500

;

of liver, 596 ; of nervous
system, 283 ; of vascular

system, 516
Disinfection iu contagious diseases,

19 ; in dysentery, 87
Displacement, method of, in ascites,

595
Distended gall-bladder, 623
Diverticulum ilei, 569
Dizziness, 299
Dochmius duodeualis, 585

Double quotidian ague, 75
tertian ague, 75
vision, 160

Drop-foot, 152
Drop-wrist, 152, 174, 778

Dropsy in heart disease, 463 ; in

renal disease, G86

Drugs, eruptions produced by, 818

Ductless glands, diseases of, 639

Dulness, precordial, 438
Duodenum, ulcer of, 559

Dura mater, cerebral, inflaramatiou

of, 273
spinal, inflammation of, 220

Duration of specific diseases, 17

Djmamometer, 140

Dysa3sthesia, 141 >

Dysenteric stools, 83

Dysentery, 82

Dysidrosis, 838
Dyspepsia, acid, 539 ; acute, 536 ;

atonic, 539 : chronic, 536 ;

drunkards', 835, 838 ; flatu-

leut, 539
;
hepatic, 596 ; nerv-

ous, 539
Dysphagia in cancer of oesophagus,

529
DyspuQja, cardiac, 463 ; in diabetic

coma, 760 ; in hysteria, 320
;

ura;mic, 692

Eburnation in osteo- arthritis, 792
Ecchymosis of skin, 811
Echinococcus (see Hydatid), 615
Eclampsia infantum, 293
Ectasis, alveolar, 383
Eczema, 820 ; intertrigo, 816

,

madidans, 821
;
marginatum;

867 ; papulatum, 821 ; rimo-
sum, 821 ; rubrum, 821

;
solare,

821 ;
squamosum, 821 ; verru-

cosum, 821
Efrteurage, 325
Effusion, pericardial, 491, 495

;

pleuritic, 425
Elastic fibres of lung in phthisis, 409

Elasticity of luug, loss of, iu em-
physema, 385

Electrical reactions iu nervous
diseases, 145 ; iu neuritis, 149

Elephantiasis, 843; Arabum, 733,

843
;
Graicorum, 851

Embolism, 513 ; of cerebral arteries,

245 ; iu malignant endocar-
ditis, 450

Embolus, 514
Emetics in diphtheria, 98
Emphysema, 383 ;

compensatory,

403 ; in bronchitis, 371 ; in-

terstitial, 383
;

vesicular, 383

Empyema, 425; in phthisis, 403 ; in-

cision of chest in, 432 ; resec-

tion of ribs in, 432
Encephalitis, 256
Encephalopathy, satm-niue, 778

Endarteritis, 506
Endemic hajmaturia, 731

Endocarditis, acute, 447 ; chronic,

453 ;
deformans, 507 ;

diph-

theritic, 449 ; in acute rheu-

matism, 785; in erysipelas,

89; in scarlatinal rheumatism,

48 ;
malignant, 449 ;

septic,

449
;
simple, 447 ;

ulcerative,

449
Endogenous cyst-fonnation of hyda-

tids, 616
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Endophlebitis, ol3
Enemata, nutrient, iu gastric ulcer,

o'14

Enteric fever, 31 : varieties of, 40

Enteritis, SoS ;
catan-hal, 584 ; diph-

theritic, 558 ;
infantile, 557;

pellicular, 558; phlegmonous,
559 ;

ulcerative, 559

Entozoa (see Intestinal Worms)
Ephelis, 847 ; ab igne, 847

Epidemic catan-h, 69

cerebro-spinal meningitis, 70

Epidemics of cholera, 99

Epigastric reflex, 142

Epilepsy,283; major, 284 ;
minor, 286

Epiphysial ends of bones in rickets,

805
Epithelioma, cylindrical, of intes-

tine, 568
Equinia, 129

Erosions, hffimorrhagic, of stomach,
534

Eruption (see Skin, Diseases of),

early, of smallpox, 57 ; in

cerebro-spinal meningitis, 71 ;

iu chickeupox, 65 ; in dengue,

80 ; in enteric fever, 34 ; iu

erysipelas, 88; in glanders,

130 ; in measles, 52 ; in pur-
pura, 669 ; in rubeola, 55 ; in

scarlatina, 46 ; in scorbutus,

671 ; in syphilis, early, 109 ; in

syjihilis, late, 109, 111 ; in

typhus, 21 ; produced by drugs,
818

;
specific, of smallpox, 58

Erysipelas, 87
Erythema annulatum, 814 ; bul-

losum, 814; exudativum, 813;
gyratum, 814 ; in acute rheu-
matism, 786 ; intertrigo, 816 ;

iris, 814; la3ve, 817; mar-
ginatum, 814 ;

multifonne,
814

;
nodosum, 815 ; pai)ula-

tum, 814
;
pernio, 816

Esbach's test for albumen, 680
Excavation in phthisis, 402
Excoriations, 812
Exercise, albuminuria from, 770
Exocardial murmurs, 470
Exogenous cyst-formation of hyda-

tids, 616
Exophthalmic goitre, 502
Exophthalmos in Graves' disease, 503
Exploring syringe, 430
External popliteal nerve, lesions of,

176
External tensors of vocal cords,

paralysis of, 362

Facial nerve, lesions of, 165

spasm, 179

Fffcal masses obstructing the intes-

tine, 561

Fffices iu dysentery, 83; iu jaundice,

589 ; obstruction by, 573

Famine fever, 26
Faradic current, 145

Farcy, 129
Fastigium, 11

Fat embolism in diabetes, 761

Fatty degeneration of liver, 610; of

pancreas, 628
infiltration of liver, 610; of

pancreas, 628
overgrowth of heart, 481

Favus, 867
Febricula, 44
Febris recurrens, 26
Feeding in infantile enteritis, 557
Feet, smelling, 857
Fehling's solution, 755 ;

Pavy's mo-
dification of, 755

Femoral thrombosis, 515
Feiinentation test for sugar, 756,

758
Fenun's method of inoculation for

cholera, 104
Ferric chloride reaction in urine, 755
Festination, 304
Fever, causes of death in, 12 ; clas-

sification of, 13 ;
inflaiimiatoi-y,

13; neurotic, 13; rheumatic,
783 ;

specific, 13; symptora.atic,

13
;
theiTuic, 781 ; treatment

of, 13

Fibroid degeneration of heart, 481
Fibroma molluscum, 854
Fifth cranial nerve, lesions of, 163
Filaria Bancrofti, 732; in elephan-

tiasis, 844 ;
sanguinis hominis,

732.

Fistula gastro-colic, from gastric
ulcer, 541 ; gastro-colic, from
cancer, 546; gastro-cutaneous,
541

Fit, epileptic, 285
;
hysterical, 320

Flatulence iu chronic dyspepsia, 538
;

in gastritis, 535
Floccitatio, 22
Fluctuation iu ascites, 594
Follicular tonsillitis, 525

;
resembling

diphtheria, 96
Foot and mouth disease, 134
Foot clonus, 143
Foreign bodies obstructing the in-

testine, 567
Fortification figures, 295

56
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Fourth nerve, -lesions of, 167, 160
Fractures, green stick in rickets,

806 ; if osteomalacia, 809
Freckles, 847
Fri'missement cataire, 462
Fremitus, vocal, 337
Friction in massage, 325

sounds, 342
Friedreich's disease, 205
Frontal convolutions, 234
Functional albuminuria, 769

disease, 2

murmur, 460
Fusible calculus, 737

Gait, spastic, in multiple sclerosis,

264
Gall-bladder, distension of, 623
Gall-stones, 621 ; in cancer of the

liver, 614 ;
obstructing the

intestine, 567
Galvanic current, 145

Galvano - puncture in aneurysm,
512

Gangrene in ha3moglobinxuria, 768

;

of the lung, 400
;

senile, 518
;

symmetrical, 516
Gastralgia, 538
Gastric crises, 196
Gastritis, acute, 531 ; acute suppur-

ative, 533 ;
chronic, 534

Gastrodyuia, 538
Gastrostomy, in oesophageal obstruc-

tion, 530
Germ-inheritance, 115

German measles, 55

Giant -cells in lupus, -819; in tu-

bercle, 117

Giddiness, 299
Girdle-pain in locomotor ataxy,

197 ; in myeUtis, 185

Glanders, acute, 129 ;
chronic, 130

Glands, ductless, diseases of,_639

sebaceous, diseases of, 856

sudoriparous, diseases of, 858

Glandular swellings in plague, 106

Glioma, 250
Globus hystericus, 317
Glosso-pharyngcal nerve, lesions of,

169
Glossy skin, 144, 845

Glottis, spasm of, in adults, 364;

in children, 362

Gluteal reflex, 142

Glycosuria, 745 ;
temporary, 764 '

Goitre, 639 ;
exophthalmic, 502

Gonorrhoea, synovitis in, 802

Gout, 795
;
axsute, 798 ; atypical, 798 ;

chronic, 798 ; diet in, 801
; Sii-

A.Garrod's thread experiment,
797 ; in lead poisoning, 779 ;

irregular, 798 ; metastatic,
798 ; nature of, 800 ; nervous
pystem in, 800; retrocedent,
798

;
rlieumatic, 792 ; visceral,

798
Granddaughter cysts, hydatid, 616
Graphos])asm, 333
Graves' disease, 502
Gray comua of cord, lesions of, 181
Green sickness, 060
Grocers' itch, 821
Guaiacum test for blood, 084
Gummata, 112

Gums, blue line on, 779 ;
spongy in

scorbutus, 671
Gurgling, 342 ; in enteric fever, 34
Gutta rosea, 860

Hemacytometer, 659
Hfematemesis in ch-rhosis, 606 ; in

gastric ulcer, 542
Hnamatidrosis, 857
Hajmatinuria, 767
Hajmatogens, 661

Htematoma of cerebral dura mater,273
of spinal dura mater, 220

Htematuria, 683
;

endemic, 731 ;

from Bilharzia, 731 ; in cancer
of kidnej% 724 ; in renal

calculus, 739
Hajmic murmur, 460
Hsemogenesis, defect of, in chlorosis,

661
Hajmoglobinffimia, 767
Hiemoglobinometer, 659
Ha3moglobinuria, 767 ;

paroxysmal,
768

Hemolysis in pernicious anmmia, 663
Hremometer of Fleischl, 660
Hajmophiha, 673
Hsomoptysis in phthisis, 408
Hfcmorrliage, cerebral, 235 ; in

Bright's disease, 690 ; in

phthisis, 403 ; in enteric fever,

35 ; in intussusception, 577

;

in leucha3mia, 666 ; into

pancreas, 628 ; in purpura,

669 ; in scurvy, 672 ; in

whooping-cough, 67 ; intes-

tinal, 563; into spinal cord,

215; into skin, 811; menin-
geal spinal, 221 ; pulmonary,

457
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Htemorrhagic diathesis, 673
spiual meuingitis, 220

Hacmothorax, 433
Hair, diseases of, 861
Hair-follicles, diseases of, 861
Hallucinations in delirium tremens,

774
Hands, spade-like, in rayxcedema,

641
Haut mal, 284
Hay asthma, 345

fever, 345
Head, enlargement of, in rickets, 806
Head-louse, 871
Heart, aneurysm of, 482 ; cancer of,

483 ; dilatation of, 454 ;

diseases of, 447 ;
frequent

action of, 500 ; functional
disorders of, 500 ; hydatid of,

484
;

hypeiirophy of, 454

;

impulse of, 437 ; in acute
rheumatism, 785 ; in Bright's
disease, 688 ; in granular
kiduey, 704 ; intei-mission of,

500 ;
rupture of, 482 ;

syphilis

of, 484 ; tubercle of, 483
Heartburn, 537
Heart-lung, 456
Heart-sounds, modifications of, 439
Heat as test for albumen, 678

;

eft'ects of, 781 ;
prickly, 858

Heat-apoplexy, 781
Heller's test for blood in urine,

684
Hemiachroniatopia, 157
Hemianajsthesia, 234

;
hysterical,

317
Hemianopia, homonymous, 156

;

lateral, 156; in migraine, 295;
nasal, 156 : temporal, 156

Hemichorea, 306
Hemicrania, 296; sympathetico-pa-

ralytica, 296 ;
sympathetico-

spastica, 296
Hemiplegia, 140, 234, 239; choreic,

307 ;
infantile, 258 ; infantile

spastic, 259
Hepatitis, acute, 597; in yellow

fever, 81

Hepatization of lung, 390
Herpes, 835 ; braclualis, 836 ; cer-

vicalis, 836
;

facialis, 837

;

frontalis, 836 ; gestationis, 838

;

iris, 814 ; labiaUs, 837 ;
pre-

putialis, 837
;
zoster, 835

Hiccough in peritonitis, 631
Hill-climbing in heart disease, 474
Hirsuties, 861

Hodgkin's disease, 652

Hooklets of hydatids, 618

Hot stage in ague, 74

Hunterian chancre, 108

Hutchinson's teeth, 117

Hyaline fibroid vessels, 688

Hydatid disease, 615; hooklets, 618;

multilocular, 616; of heart,

484 ; of kidney, 728 ; of liver,

615; of lung, 422; of spleen,

645
;

suppuration of, 618
;

thrill, 617
Hydroa, 837
Hydrocephalus, acute, 267 ; chronic

external, 275 ; chronic in-

ternal, 275 ; in adults, 276 ;

infantile, 276 ;
spurious, 269

Hydrocephaloid disease, 269
Hydrochloric acid in gastric cancer,

549
Hydromyelus, 226
Hydronephrosis, 715
Hydropericardium, 495
Hydrophobia, 126
Hydrorrhachis, 226
Hydrothorax, 430, 432
Hypobromite process for urea, 745
Hypochondriasis, 326
Hypoglossal nerve, lesions of, 171

Hyperremia, fluxionary, 382 ; of skin,

811
Hyperfesthesia, 141
Hyperalgesia, 141

Hyperidrosis, 857
Hyi)erosmia, 155

HyperpjTexia in. acute rheumatism,
786 ; in sunstroke, 781

Hypertrophic spinal meningitis, 220
Hypertrophies of the skin, 839
Hypertrophy of heart, 454, 485 ; of

heart, compensatory, 454 ; of
spleen, 644

Hysteria, 315 ; major, 320
Hystero-epilepsy, 320
Hysterogenic spots, 317

zones, 320

Ice-bags in fever, 15

Ice in hyperpyrexia, 791
Ichthyosis, 840 ;

hystrix, 840 ; sim-
plex, 840

Icterus (see Jaundice)
; neonatorum,

593
Idiopathic anaemia, 662

muscular atrojihy, 214
pyaemia, 123

Immunity from contagion, 18
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Impetigo, 825 ; capitis, 825 ; con-
tagiosa, 825

Impulse of tlie heart, 437
Incision iu emi)yema, 432
luco-ordination, 140 ; in locomotor

ataxy, 196 ; in neuritis, 153
Incubation in specific diseases, 17
ludican iu urine, 750
Indigestion, acute, 536

;
chronic, 536

Indigo calculus, 738
Indigo- carmine as test for sugar, 756
Induced current, 145
Indurated chancre, 108
Induration of lung, brown, 456

;
red,

456
Infantile convulsions, 292

hemiplegia, 258
;
spastic, 259

paralysis, 191

paraplegia, spastic, 259
Infarcts, 450, 515 ; in pyaemia, 123

;

of lung, 457; of spleen, 644
Infectious diseases, 7

Infiltration, purulent of lung, 391
;

croupous, 95 ;
diphtheritic, 95

Inflation in intussusception, 578
Inflator, Mr. Lund's, 578
Influenza, 69

epidemic of 1889-90, 873
Inoculated smaU-pox, 60, 62
Inoculation for cholera (Ferran's),

104 ; for hydrophobia, 128
Inosite in diabetes insipidus, 753
Insane, general paralysis of, 279
Insanitation as cause of dysentery,

82 ; in typhoid fever, 32
Insolation, 781
Inspection in heart disease, 437 ; in

lung disease, 337
Intemperance, influence on mor-

tality of pneumonia, 395 ; of

typhus, 25
Intensified method of inoculation,

129
Intermittent fever, 72

pulse, 441
Internal capsule, 235

popliteal nerve, lesions of, 176
Interrupted current, 145

Interstitial nephritis, acute, 696

;

chronic, 702
Intertrigo, 816
Intestinal obstruction, 567

worms, 579
Intestine, actinomycosis of, 136

;

compiession of, 569 ; diseases

of, 563; strangulation of,

668 ; strictures of, 568 ; trac-

tion of, 569

Intoxications, 773
Intussusception, 575 ; inflation in,

578 ; layers of, 575 ; tumour
in, 577

Invagination of intestine, 575
Iodides, eruptions produced by, 819
Ipecacuanlia iu dysentery, 86
Iridoplegia, accommodative, 101

;

reflex, 161
Iris, paralysis of, 161
Iritis in syphilis, 110
Iron in anaemia, 662 ; in erysipelas,

90
Irregularity of pulse, 441
Isolation iu contagion, 19
Itch, 869
Itching in jaundice, 589

Jaboraudi in myxcedema, 643; in
nephritis, 698

Jail fever, 20
Jaundice, 588

;
black, 589 ; catarrhal,

619 ; causes of, 593
; febrile,

599 ;
hsematogenous, 591

;

hepatogenous, 691 ; in relaps-
ing fever, 29 ; in yellow fever,
81

;
obstructive, 591 ; suppres-

sive, 591
;
simple, 619 ; theories

of, 591 ; urine in, 689
Jaw, actinomycosis of, 135

;
spasm

of, 178

Kathodal currents, 146
Keratosis pilaris, 841
Kerion, 865
Kidney, abscess of, 710; amy-

loid, 719; arterio-sclerotic,

703 ; carcinoma of, 723

:

cirrhosis of, 702 ; conglomer-
ate transformation of, 722

:

contracted, 702 ; cysts in,

721 ; diseases of, 676 ; ef-

fects of heart disease upon.
457 ;

floating, 735
;
granular,

pale, 701
;
granular, red, 702 ;

gouty, 702
;
hydatid of, 728

;

iu lead - poisoning, 779

;

lardaceous disease of 719

;

large white, 700 ;
moveable,

734 ; new growths in, 723 ;

parasites in, 728 ; sarcoma of,

723 ;
strangulation, 735 ;

tubercle of, primary, 726

;

tubercle of, secondary, 728
Kneading the abdomen for obstruc-

tion, 575
Knee-jerk, 143
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Lactic acid as cause of rheumatism,
789

Landry's piiralysis, 190
Laparotomy in intestinal obstruc-

tion, 575 ; in intussuscei^tiou,

578
Lardaceous disease, 610; of kidney,

719 ; of liver, 610 ; of pancreas,
0'28 ; of spleen, 644

Large intestine, catarrh of, 555

;

intussusception of, 576
Laryngeal muscles, jjaralysis of, 358
Laryngismus stridulus, 293, 36"2

; in

rickets. 806
Laryngitis, 346 ; acute catarrhal,

348 ; chronic catarrhal, 350 ;

chronic subglottic, 351 ;
diph-

theritic, 92 ; glandular, 352
;

oKleraatous. 349
;

syphilitic,

354
;

stridulosa, 349 ; tuber-
cular, 353

Larynx, antusthesia of, 365
;
benign

tumours of, 356 ; cancer of,

357 : diseases of, 346
;
foreign

bodies in, 357 ;
papilloma,

356 ; in bulbar paralysis, 228 ;

paralysis of, in diphtheria, 94

;

paralysis of, in neuritis, 152
;

syphilis of, 354 ; tubercle of,

353 ; ulceration of,- in entei'ic

fever, 39
Latei-al sclerosis, amyotrophic, 211

;

primary, 202
;

secondary,
182

Lateral sinuF, thrombosis of, 515
Lead-colic, 777
Lead-line on gums, 779
Lead -paralysis, 777
Lead-poisoning, 777
Left ventricle, hyperti-ophy of, 487
Lentigo, 847
Leontiasis, 852
Lepolhrix, 861
Lepra, 851 ; auiesthetica, 852 ;

maculosa, 851 ; mutilans, 852

;

tuberculosa, 852
Leprosy, 851

Leptomeningitis, acute, 215 ; chronic,
219

Lesions, elementary, of skin, 811
Lethargy, 321
Leuchicmia, 664

; lymphatica, 6(,"5
;

myelogenica, 665 ; splenica,
665

Leucin in acute yellow atrophy,
603

Leucocytosis, 664
Leucocythffimia, 664

Leucodermia, 848 ; iu Graves'
disease, 503

Leucomaines iu chlorosis, 661

Lichen, 826 ;
acuminatus, 827 ;

agrius, 828 ;
circiuatus, 828 ;

circumscriptus, 828 ;
pilaris,

828 ;
planus, 827 : ruber, 827 ;

scrofulosus, 826
;

simplex,

828 ;
spinulosus, 828 ; tro-

picus, 858 ;
urticatus, 828

Lienteria, 538 ; in gastro- colic

fistula, 547
Lightning pains, 196
Jjiaesn albicantes, 845 ;

gravida-
rum, 845

Linked beats, 442
Lipajmia in diabetes, 761
Lithfemia, 596
Liver, abscess of, 597 ; active con-

gestion of, 596 ; acute yellow
atrophy of, 602; amyloid,
610 ; ana3mia of, 595 ; ati-o-

phy, various fomis of, 609 ;

carcinoma of, 613 ; cin-hosis

of, 604 ; diseases of, 588

;

effects of heart disease upon,
456 ; examination of, 588

;

fatty degeneration of, 610 ;

fatty infiltration of, 610;
functional diseases of, 596

;

gumma of, 612 ;
hydatid

of, 615 ; lardaceous disease

of, 610 ; new growths of, 613;
passive congestion of, 596

;

pulsation of, 468 ; pyiumic
abscess of, 597 ; red atrophy
of, 609 ;

simple atrojjhy of,

609 ; syphilitic disease of,

612; tubercle of, 613; tro-
pical abscess of, 599; waxy, 610

Local ti'eatmeut in diphtheria, 97
Localization in nervous diseases, 139
Lockjaw, 310
Locomotion, diseases of organs of, 783
Locomotor ataxy, 195
Lordosis in pseudo-hypertrophic

paralysis, 213
Lumbago, 795
Lumbar jiaiu in renal calculus, 739
Lung, actinomycosis of, 136; ate-

lectasis of, 387 ; cirrhosis of,

398 ; collapse of, 387 ; diseases
of, 383 ; eftects of heart
disease upon, 456 ; gangrene
of, 400

; gimima of, 423

;

hydatid of, 422; redema of,

388 ; syphilis of, 423 ; tube'"
cle of, 401 ; tumours of, 420
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Lupus, 84S ; erythematosus, 850

;

exedeus, .S19
; non-exedeus,

819
;
vulgaris, 848

Lymphatic system, diseases of, G'19

Lymph-glands iu leuchajmia, GCG
Lymphadciioma, 652
Lymphaugeioma, 8135

Lymphoma, multiple malignant, 652
Lymph-scrotum, 733
Lymph-vessels, filarite iu, 732
Lysis, 11

Macula on the skiu, 812
Main en griffe, 175, 208
Malaria, 73
Malarial fevers, 72
Male Fern for tape wonn, 581
Malformations of heai-t, 475
Malignant pustule, 131

MaHugeiing, diagnosis from epilepsy,

289
Mania, epileptic, 286
Marsh fevers, 72
Masked intermittent fevers, 75
Massage, 325
Measles, 51 ; German, 55; varieties

of, 53
Meckel's diverticulum, 569
Median nerve, lesions of, 175
Mediastinum, new growths in, 518
Medicinal substances iu urine, 751

Medulla oblongata, acute inflamma-
tion of, 231

;
compression of,

232 ; disease of, 228 ; embo-
lism of, 231 ;

liajmorrhage
into, 231 ; tumours of, 232

Megalocytes, 659
Melaiua in cirrhosis, 606 ; iu gastric

ulcer, 542
Melanin, in uiiue, 750
Melasma suprarenale, 645
Membrano\is conjunctivitis iu dii)h-

theria, 93
laryngitis, 93

Meningitis, cerebral, 266 ;
epidemic

cerebro-spinal, 70 ; simple,

270; spinal, acute, 217 ; spinal,

chronic, 219 ; tubercular, 266
Mouiugo-ependymitis, 279

Menorrhagia iu lead-poisoning, 779
Mensuration, 338
Mercuric potassio-iodide as test for

albumen, 680
Mercury iu syphilis, 114

Mesenteric glands, tuberculosis of,

651
Metallo-therapeutlcs, 324

Miasmatic-contagious diseases, 91
Microcytes, 659
Micro-organisms as causes of con-

tagion, 16 ; iu acute rheu-
matism, 789 ; in acute yellow
atrophy, 604 ; in ague, 77 ;

in anthrax, 131; in cerebro-
sjiinal meningitis, 70 ; iu
diphtheria, 95 ; iu dysentery,
83 ; in enteric fever, 38 : iu

erysipelas, 90 ; iu glanders,
131 ; iu hepatic abscess,
598 ; in leprosy, 853 ; in malig-
nant endocarditis, 449 ; m
pernicious anajmia, 664; in
phthisis, 409 ; in pueumonia,
394 ; iu pyremia, 123 ; in sup-
purative nephritis, 708 : in
tetanus, 311 ; iu tubercle, 118;
iu whooping-cough, 68

Microsporon furfur, 869
Migraine, 294
Miliaria, 858; papulosa, 858
Miliary tuberculosis, 119
Milium, 861
Milk as carrier of diphtheria, 91 ;

as carrier of enteric fever
;

32
Mitral constriction, 464 ; disease,

463; murmiu-s, 461; regui-
gitatiou, 463

Modified Viiriola, 60
Mogigraphia, 333
Mollities ossium, 809
MoUuscum contagiosum, 853 ; cor-

puscles, 853
Monilethrix, 861
Monoplegia, 140, 231
Monospasm, in disease of the brain,

253
Moore's test for sugar, 756
MorbilH, 51

Morbus casruleus, 476
Morphia in diabetes, 766
Morphaja, 843
Mosquito, association with chyluria,

733
Motor centres, 233
Motor symptoms iu nervous diseases,

i;39

Mouth, diseases of, 521
Moveable kidney, 734
Mucous stools iu dysenteiy, 83

MulbeiTy calculus, 737

rash of typhus, 21

Multilocular hydatid, 616

Multiple fibromata, 854

Mumps, 65
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Murexide test for uric acid, 749

Murmurs, aneurysmal, 509 ;
cardiac,

439, 457 ; cardiac in chorea,

306 ; cardio-pulmonary, 470 ;

diastolic, 440 ;
exocardial,

470 ;
inanajmia, 657 ;

musical,

440 ;
presystolic, 440 ;

systolic,

440 ; to-aud-fro, 467 ; vesi-

cular, 340
Muscles, trichina spiralis in, 586

Muscular rheumatism, 795
Musculo-spiral nerve, lesions of, 174

Myalgia, 795
.

Mycoilerma vmi, 523
Myelitis, acute, 183 ;

chronic, 189 ;

cornual, 191 ;
diffuse, 184

;

focal, 184; localized, 185;
peripheral, 189

Mj'ocarditis, 477
Myoma, 855
Myositis, rheumatic, 795
Myotatic imtahility, 144

Mj'otonia, congenital, 328

Myxccdema, 640
;
operative, 641

Nasal passages, diseases of, 344
voice, 343

Nausea (see Vomiting), 538
Nematodea, 579
Nephritis, acute, 693 ; acute inter-

stitial, G96 ; acute tubal, 696

;

acute, mine in, 694 ; cardio-

vascular, changes in, 687

;

classification of, 677 ; chronic
hajmorrhagic, 700 ; chronic
interstitial, 702 ; chronic tubal,

699
;

consecutive, 706 ; glo-
merular, 696 ; indurative,
702

;
scarlatinal, 48

;
suppura-

tive, 708, 710
Nephrolithiasis, 737
Nephrorrhaphy, for moveable kid-

ney, 737
Nervous system, diseases of, 138

;

functional diseases of, 283

;

in diabetes, 762
Neuralgia, 328 ; after zona, 836

;

malarial, 75
Neurasthenia, 324
Neuritis, 14S ; alcoholic, 152

; gouty,
798 ; in diphtheria, 95 ; mul-
tiple, 152; peripheral, 152

optic, 156, 147 ;
axial, 156

Neuroma, 154, 855
New growths of kidney, 723 ; of liver,

613 ; of skin. 848 ; medias-
tinal, 518

Night sweating in phthisis, 419

Ninth nerve, lesions of, 171

Nitrite of amyl in angina pectoris,

499
Nitroglycerin in angina pectoris,

499
Nits, 871
Nodose rheumatism, 792

Nodules in skin disease, 812 ; sub-

cutaneous, in acute rheuma-
tism, 786

Notched teeth of congenital syphilis,

Nutrition, changes of in nervous
diseases, 144

Nystagmus, 178; in multiple sclerosis,

264

Obstruction, mui-murs of, 439 ; of

the intestine, 567; of intestine,

acute, 571; of intestine,

chronic, 571 ;
tricuspid, 468

Obstructive suppression of urine, 740
Occipital convolutions, 234
Ocular muscles, spasm of, 178
CEdema of larynx, 349 ; of lungs,

388
;
malignant anthrax, 132

;

sub-glottic, 350
Oertel's treatment of heart disease,

474
GEsophagitis, 528
Q5soi)hagus, auscultation of, 529

;

cancer of, 528 ; cicatricial

stricture of, 530 ; dilatation

of, 530 ; diseases of, 528

;

diverticula of, 531
;

ei)ithe-

lioma of, 528 ; obstruction of,

528
;

spasmodic stricture of,

530
Oidium albicans, 522
Olfactory nerve, lesions of, 155
Omalgia, 795
Onychomycosis, 868
Ophthalmoplegia, 161
Opisthotonos, cei'vical, 273
Opium in diabetes, 766 ; in peri-

tonitis, 633
Optic atrophy, 156

chiasma, lesions of, 156
nerve, lesions of, 155
neuritis in enteric fever, 40

;

in maliguant endocarditis,
in tumour of braiu, 252

thalamus, 235
tract, lesions of, 156

Orchitis in mumps, 06
Osteoarthritis, 792



Osteomalacia, 809
Otitis, in cerebral abscess, 2G0; in

measles, 53 ; after scarlutiua,
48

Oxyuris vermicularis, 584

Pachymeningitis, cerebral, 273 ; ex-
ternal, 220

;
iutonial, 220

Palate, paralysis of, 229 ; para-
lysis of, in diphtheria, 94

Palpation in diseases of chest, 337

;

in heart disease, 438
Palpitation, 501
Paludal fevers, 72
Pancreas, diseases of, 627
Pancreatic concrutions, 628
Pancreatitis, 627
PapiUitis, 147
Papilloma of larynx, 356
Papules, 811
Paracentesis in pleuritic effusion,

430
;
pericardii, 496

Paradoxical contraction, 144
Paralysis, 139 ; acute ascending, 190

;

acute spinal, 191 ; after zona,
836

;
agitans, 303 ;

atrophic
spinal, acute, 191 ;

atrophic
spinal, chronic, 194 ;

atrophic
spinal, sub-acute, 194 ; bulbar
acute, 231 ; bulbar progressive,

228; of diaphragm, 152, 173
;

diphtheritic, 94 ; from lead,

777 ;
general of the insane,

279 ;
hysterical, 317 ; infan-

tile, 191 ; labio-glosso-laryn-
geal, 228

;
Landry's, 190 ;

laryngeal, 358 ; ocular exter-

nal, 158; ocular internal, 161

;

partial, 140
;
progressive bul-

bar, 209
;
pseudo-hypertrophic

muscular, 212 ;
reflex, 151

Paraplegia, 140 ;
alcoholic, 152

;

ataxic, 204 ; in myelitis, 185 ;

infantile spastic, 259
;
spastic

primary, 202
Parasites in urinary organs, 728 ; of

skin, animal, 869 ; of skin,

vegetable, 864
Paresthesia, 141

Parasitic sycosis, 867
Paresis, 140
Parkinson's disease, 303
Parotitis in dysentery, 85 ;

secondary,

523
;

si^ecific, 65

Paroxysmal albuminuria, 770
hajmoglobinuria, 768 "i

Pasteur's preventive treatment of

hydrophobia, 128

Patellar reflex, 143
Pathognomonic symptoms, 5
Pathology, 4
Pavy's test for sugar, 755
Pectoriloquy, 343
Pectoris, angina, 497
Podiculi in impetigo, 825
Pediculosis, 871
Pediculus capitis, 871 ; corporis, 872

:

pubis,873
;
vestimentorum, 871

Peliosis rheumatica, 786, 814
Pellagra, 817
Pelvic veins, thrombosis of, 515
Pemphigus, 833

;
foliaceus, 834

;

gestationis, 838 ; neonatorum,
1 16, 834

;
pruriginosus, 834

;

vegetans, 834
Pentastoma denticulatum in urinary

organs, 728
Peptones, tests for, 772
Peptonuiia, 771
Percussion, auscultatory, 344; im-

mediate, 338 ; in ascites, 594
;

in heai-t disease, 438 : in dis-

eases of chest, 338; mediate,
338

Perforating ulcer of foot, 198
Perforation of gastric ulcer, 541

Pericardial effusion, 491, 495
Pericarditis, 491

;
haimorrhagic, 492

;

in acute rheumatism, 785 ;

purulent, 492
;
tubercular, 492

Pericardium, adherent, 494 ; effusion

of blood into, 497
Perichondritis, laryngeal, 352

Perihepatitis, 625
;
atrophy of liver

from, 610
Perimeter, 147
Perinephric abscess, 710
Perinephritis, 710
Perineuritis, 148

Period of danger in contagion, 18

Periostitis in syphilis, 110

Peripheral neuritis, 152

Peiipblebitis, 513
Perisplenitis, 043
Peristalsis, visible, in dilated stomach,

552 ; in intestinal obstruction,

672
Peritoneum, diseases of, 629

Peritonitis, acute, 629; acute cir-

cumscribed, 631 ; acute gene-

ral, 630 ;
cancerous, 636 ;

chronic, 633 ; in enteric fever,

39; in typhlitis, 560; sup-

pm-ative, 630 ; tubercular, 635

Perityphlitis, 560

Pernicious auajmia, 662
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Pernicious forms of ague, 76

Pernio, 816
Pertussis, 66
Petechiic, 811

Petit mal, 28-1

Pt'trissage, 325
Phiu-yugitis, chronic, 527 ;

gi'auular,

527
Pharynx, diseases of, 521
Phlebitis, 513

;
gouty, 798

Phlegmasia alba doleus, 515
Phosphates, mixed calculus, 737 ; in

urine, 746 ;
stellar, 747 ;

triple,

747
Phrenic nei-ve, lesions of, 173

Phtheiriasis, 871
Phthisis, 401

;
bronchial, 649 ; com-

plications of, 413 ;
diagnosis

of, 416
;

fibroid, 415 ;
laryn-

geal, 353; physical signs of,

410; pneumonic, 415; prog-
nosis of, 417 ; prophylaxis of,

420 ; treatment of, 417

;

varieties of, 415
Physicalexamination of the chest, 336

signs, meaning of, 2

Pigment, alterations of, in skin, 846
Pigments in the urine, 749
Pigmentary degeneration of heart,479
Pigmentation of skin in Addison's

disease, 646
Pimples, 811
Pitting in anasarca, 686 ; in small-

pox, 58, 62
Pityriasis capitis, 831, 858; rubra,

830 ; versicolor, 831
Plague, 106
Plantar reflex, 142
Plaques muqueuses, 110
Pleura, diseases of, 424 ; thick-

ened, 428
Pleural adhesions, 425
Pleurisy, 424 ; in acute rheumatism,

786; in phthisis, 413
Pleurodynia, 795
Pleuro-pueumouia, 391
Plexifonn neuroma, 154
Pleximeter, 338
Plumbism, 777
Pneumatometer, 338
Pneumonia, cataiThal, 396

;
chronic,

398; chronic following bron-
chitis, 37 1 ;

croupous, 390 ; in
measles, 53 ; in whooping-
cough, 68

;
lobar, 390 ; lobu-

lar, 396; scrofulous, 415;
white, iu sj-philis, 423

Pueumogastric nerve, lesions of, 170

Pneurao-hydropericardium, 496

Pneumo-pericardium, 496
Pneumothorax, 433; closed, 434;

in phthisis, 413, 403; open,

433 ;
valvxilai', 434

Podagra, 795
Poikilocytes, 659
Points apophysial, 329
Points douloureux, 329
Points, tender, 329
Polar reactions, 145, 150
Polariscope, as test for sugar, 757
Polio-encejihalitis, 258
Poliomyelitis, acute anterior, 191

;

chronic anterior, 207
Polyresthesia, 141

Polyneuritis, 152
Polyuria, 743 ; in lardaceous disease,

720
Pomphi, 812
Pons varolii, 235 ;

hiemorrhage into,

244
Porcupine skin, 840
Porencephalus, 258
Pork, measly, 580
Portal pyiumia, 124
Posterior thoracic nerve, lesions of,

173
Potassio-iodide of mercury, as test

for albumen, 080
Potassium ferrocyauide, as test for

albumen, 679
Potassium iodide, in aneurysm, 512

;

in syphilis, 114
Prujcordial duluess, 438
" Precautions against cholera,"

Buchanan's, 104

Pi'edicrotic wave, 445
Pregnancy-inheritance, 115
Prevention of contagion, 18

Proglottis of tape-wonn, 579
Prognosis, 5
Progressive muscular atrophj', 207
Projection, erroneous, 158
Prophylaxis, 6
Proptosis iu Graves' disease, 503
Proimlsiou, 304
Proscolex, 580
Prosopalgia,, 329
Prostate, tubercle of, 721
Prurigo, ferox, 829

;
hyeinalis, 829

mitis, 829
; pedicularis, 829;

senilis, 829, 872
Pruritus, 829
Psammoma, 250
Pseudo -hypertrophic muscular pa-

ralysis, 212
Pseudo-leuchajmia, 652
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Psoriasis, 831
; ruijioides, 832 ;

'

varieties of, 832
Ptoniaiuos, 550 ; iu chlorosis, 661
Ptosis, 160, 163
Pulinoiiaiy munnurs, 461

valves, diseases of, 468
Pulsating liver, 468
Piilsatiou, capillary, 466 ; of aneu-

rysm, 509
Pulse, 440

;
rollapsiug, 466 ; dicro-

tic, 413
; liyperdicrotic, 445

;

iu jaundice, 589
;

inequality
of, 511

;
refluent, 4G6 ; splash-

ing, 466 ; water hammer,
466 ; rate, 441

Pulsus alternaus, 442 ; bigeminus,
442

Pupils, unequal, 511 ; Argyll-
Robertson, 162, 196

Purpura, 668 ; ha;morrhagica, 669
;

rheumatica, 668 ;
simplex,

669
;
urticans, 668

;
variolosa,

57
Pus in urine, test for, 714
Pustules, 812
Putrid fever, 20
Pyuiraia, 122; chronic, 125; portal,

124 ; varieties of, 123
Pyelitis, 712
Pyelonephritis, 708
Pylephlebitis, adhesive, 626 ;

sup-
purative, 598, 626

Pyonephrosis, 713
Pyo-pueumothorax, 426, 433
Pyrexia, 7 ; associated conditions, 9

;

causes of, 12; course of, 11;

in acute rheumatism, 784 ;

indefinite fonns of, 44 ; va-
rieties of, 10

Pyrosis, 538
Pyuria, 713

Qualitative changes iu electricity,

147, 150
Quantitative changes in electricity,

147
Quantitative tests for albumen, 680 ;

for sugar, 757 ; for urea, 745

;

for uric acid, 749
Quartan ague, 75
Quinine, eruptions produced by, 819

;

in ague, 78
Quinsy, 524
Quotidian ague, 75

Rabies in dogs, 126 '

Riiles, 342
Rash (see Eruption)

Rj.te of pulse, 441
Raws, 812
Ray fungus, 135
Raynaud's disease, 516
Reaction after cholera, 101

of degeneration, 150
ferric chloride in urine, 75-5

;

amphogenous of urine, 751;
amphoteric of urine, 75

1

Red gum, 858
Redujilication of heart sounds, 439
Reflexes, deep, 142

;
superficial, 142

Reflex paralysis, 151
Refrigerants, 14

Regurgitation, aortic, 465 ; mitral,
463; murmurs of, 439; tri-

cuspid, 467
Relapses in enteric fever, 36
Relajjsing fever, 26

paralysis of eyes, 162
Remittent albuminuria, 770

malarial fevers, 76
Renal colic, 739
Resection of ribs in empyema, 432
Resonance, pulmonary, 339 ; skodaic

Respiration, diseases of organs of, 336
Respirator, Coghill's, 419
Respiratory wave, 446
Rest in heart disease, 472
Retinitis, albuminuric, 690
Retrogression, 304
Retropulsion, 304
Revaccination, 64
Rhachitis, 804
Rhagades, 812
Rheumatic arthritis, 792
Rheumatism, acute, 783; gonorrhceal,

802 ;
muscular, 795 ;

nodose,

792 ;
scarlatinal, 48

Rhiuophyma, 861
Rhinoscleroma, 850
Rhonchi, 342

Ribs, beading of in rickets, 805

;

resection of in empyema, 432

Rice-water stools in cholera, 100

Rickets, 804 ; as cause of laryngis-

mus, 362 ;
congenital, 804 ;

foetal, 809 ;
late, 809

Rickety rosary, 805

Right ventricle, hypertrophy of, 487

Rigidity in amyoh-ophic lateral sclero-
sis, 211 ; in compression of

spinal cord, 225; in chronic

myelitis, 189; in paralysis

agitans, 303 ; in spas* "c para-

plegia, 203 ; in spina aiseases,

182; late, 240
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Rima, 812
Ringworra, Burmese, 867 ; of beard,

8(57 ; of body, 860 ; of head, 86-i

Risus sardouicus, 310
Roberts', Sir W., test for albumen,

678, 681
Rosarj', rickety, 805
Rose, the, 87
Rose spots in enteric fever, 34

Roseola cholerica, 101 ; of tyiJhus, 21

Rotlielii, 55
Round worms, 579
Rub, friction, 343

;
pericardial, 492 ;

pleuritic, 426
Rubeola, 55
Rupture of heart, 482

Rusty sputum in pneumonia, 392

Saccharomyces albicans, 522

St. Anthony's fire, 87

Salicin in acute rheumatism, 790

Salicylates in acute rheumatism, 790

Saline injections in cholera, 105 ; in

diabetes, 706
Santonin, for round worm, 583
Sarcoma (see New Growths)
Sarcoptes homiuis, 869
Saturnine encephalopathy, 778
Scabies, 869
Scabs, 812
Scales, 812
Scaj)ular reflex, 142

Scarification in lupus, 850
Scarlatina, 45 ; rheumatica, 80

;

varieties of, 49
Scarlet fever, 45
Sciatica, 176
Sciatic nerve, lesions of, 176
Sclerema ueonatorum, 843
Scleroilermia . 842 ; circumscribed,

842 ; diffused, 842
Sclerose en plaques, 263
Sclerosis, amyotrophic lateral, 211 ;

disseminated, 263 ; lateral

primary, 202 ; lateral secon-
dary, 181, 182; multiple, 263;
of brain, dift'use, 257 ; of brain,
disseminated, 257 ; of spinal
cord. 182 ; renal, 702

Sclerostomum duodenale, 585
Scolices of hydatids, 616
Scorbutus, 670
Scraping in lupus, 850
Scratch marks, 812
Scrivener's palsy, 333
Scurvy, 670
Scybala in constipation, 565
Sea-scui-vy, 670

Sebaceous glands, diseases of, 858

tumours, 853

Seborrhoea, 858; coriioris, 828;

oleosa, 858 ; sicca, 858

Secondary overaction, 167

degeneration in nerves, 149 ; in

spinal cord, 181

Senses, special, in nervous diseases,

147
Sensibility, muscular, 142 ; to pres-

sure, 141 ; to temperature, 141

Sensoiy symptoms in nervous
diseases, 141

Septica;mia, 126

Septum ventriculorum, deficient, 475

Sewage defects in typhoid fever, 32

Shaking palsy, 303
Shingles, 835
Simple cysts in kidney, 723
Sinus, lateral, thrombosis of, 515
Sixth nerve, lesions of, 157, 160

Skin, diseases of, 81 1 ; classification

of, 813 ; in Bright's disease,

691 ;
pigmentation of, in

Addison's disease, 646
Skodaic resonance, 427
Smallpox, 56 ; varieties of, 60

Small intestine, catarrh of, 5.'>5

;

iutussuscei)tion of, 576
Sodic urate calculus, 737; in gout, 798
Softening, cerebral, 240 ; yellow,

2.56; red, 246, 256
Solvent treatment of renal calculi,

742
Sordes, 22
Sore throat, catarrhal, 524 ; clergj"^-

mau's, 527 ; in syphilis, 1 10 ;

ulcerated, 524
Spantemia, 655
Spasm, 140 ; of muscles, supplied by

cranial nerves, 178
Specific infectious diseases, 7

Spectroscope, in Addison's disease,

648 ; test for blood in the
mine, 684

Speech, scanning, 264
;

syllabic,

264
SpeiTn-inheritance, 115
Sphygraograph, 443
Spinal accessory nerve, lesions of, 171
Spinal cord, anatomy of, 179 ; bi-

lateral lesions, effects of, 182
;

cavities in, 226 ; compression
of, 224; diseases of, 179;
haiinorrhage into, 215 ; trans-
verse lesions, effects of, 3 82 ;

tumours of, 222 ; unilateral
lesions, effects of, 183
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Spinal irritation, 325
nerves, lesions of, 172
meningitis, acute, 217

Spirillum fever, 30
Spivoclucte in relapsing fever, 30
Spirometer, 338
Splasli-sounds, 344, 430
Spleen, congestion of, G43 ; diseases

of, (543 ; examination of,

645 ; hydatid of, 645
;
hyper-

trophy of, 644 ; infarcts of,

644 ; iu ague, 77 ; in leu-
chasmia, 666 ; hard-bake in

lymphadenoma, 654 ; larda-
ceous disease of, 644; tumour
of, 644

Splenic fever, 131
Splenitis, 643
Splenization of lung, 456
Sponging in fever, 15

Spotted fever, 20
Sputum, foetid, 379, 401 ;

uummulai',
408 ; rusty, 392

Squamaj, 812
Squibb's process for urea, 745
Stain of the skin, 812
Status epilepticus, 287
Stenosis, aortic, 467 ; of pyloi'us

from cancer, 546 ; mitral, 464;
pulmonary, 468

;
tricuspid, 468

Stertor, 238
Stethograph, 338
Stethoscopes, 340
Stimulants iu fever, 15

Stomach, acute dilatation, 551 ; acute
paralytic distension, 551 ; can-
cer of, 545 ; chronic dilatation

of, 551 ; dilatation of, from
cancer, 549 ; dilatation of,

from ulcer, 541 ; diseases of,

531
;

hour-glass contraction

of, 541 ; inflammation of, 531 ;

mammillated, 534 ; stenosis

from ulcer, 541 ; ulcer of, 540
;

washing out, 552
Stomatitis, aphthous, 521 ; parasitic,

522
;
ulcerative, 522

Strabismus, convergent, 158 ; diver-

gent, 158

Strangulation of iutestiue, 568 ; of

movable kidney, 735
Strawberi-y tongue iu scarlatina, 47
Stritc atrophica3, 845

Strictures of the intestine, 568

Stridor, 342 ; chronic infantile, 364

Strongylus duodeualis, 585 •

gigas iu the urinary organs,

728

Strophulus, 858
;
albidus, 861

Subcutaneous nodules iu acute rheu-
matism, 780

Submoiphous matter of calculi, 738
Subsultus teudiuum, 22
Succussion, 344, 435
Suction linos iu peritonitis, 630
Sudamina, 857 ;

Sugar, in the uiine, 755 ; qualitative
tests for, 755 ; quantitative
tests for 757

Sulphates in urine, 747
Sulphur in virhooping-cough, 69
Summer catarrh, 345
Sunstroke, 781
Superficial reflex, 142
Suppression of urine, obstructive,

740
Suppuration of hydatids, 618
Sujipurative nephritis, consecutive,

708 ; metastatic, 710 ; trau-
matic, 710

Supra-reual capsules, diseases of,

645
Suspension in locomotor ataxy, 201

Sweat glands, diseases of, 856
Sweating in acute rheumatism,

785 ; in rickets, 805 ; in ague,

74
Sycosis, 863 ; parasitic, 867
Symmetrical gangrene, 516
Symptomatology, 4

Symptoms, meaniug of, 2

Syncope, in sunstroke, 781 ;
local,

517
Synovitis, gonoiThoBJl, 802
Sj'philides, 109

Syi)hilis, 108; congenital, 115; of

brain, 251 ; of heart, 484 ; of

liver, 612; of lungs, 423; in

paralytic dementia, 280

Syphilodermia, 109, 111

Syringomyelus, 226

Tabes dorsalis, 195 ;
mesenterica,

557, 651

Tache cc'n'brale, 268
;
mcuingitique,

218, 268

Taste, loss of, in fifth nerve paralysis,

165

Ta3nia echinococcus, 615 ; medio-
caneUata, 581 ; solium, 579

Tapewoims, 579
Tapotemeut, 325
Taxis, abdominal, 575
Teichopsia, 295



INDEX. 893

Temperature, in cirrhosis, G07 ; in

leucliicmia, 6GG
;
normal, 7

;

range in health, 8; registra-

tion of, 7 ; sensibility to, 141
;

. variations in disease, 10

Temporo -sphenoidal convolutions,
234

Tendon-reflex, 142

Tenesmus in dysentery, 83
Tension, arterial, in Bright's disease,

687
Tertian ague, 75
Testis, tubercle of, 726
Tests for bile-acids, 590; for bile-

pigment, 590; for pus in

urine, 714 ; for sugar, Bott-
cher's, 756 ; for sugar, fer-

mentation, 756, 758 ; for
sugar, indigo-carmine, 756 ;

for sugar, Moore's, 756

;

for sugar, picric acid, 756,

758
Tetanus, 309; hydrophobic, 311;

idiopathic, 309 ;
neonatorum,

309; traumatic, 309; rheu-
matic, 309

Tetany, 313
Thalamus opticus, 235
Thermogeuesis, 13

Thei-molysis, 13

Thermotaxis, 13

Third nerve, lesions of, 157, 160
Thomsen's disease, 327
Thoracometer, 338
Threadworms, 584
Thrills, 462: hydatid, 617; in heart

disease, 438
Thrombosis, 513 ; of cerebral vessels,

245
Thrombus, 513
Thrush, 522
Thyroid body, iu myxoedema, 612 :

diseases of, 639 ; in Graves'
disease, 503

Tic douloureux, 329
Tidal wave, 445
Tinea cii-ciuata, 866 ; marginata,

867 ; sycosis, 867 ; tonsurans,
864 ; vei-sicolor, 869

Tinkling, 343
Tinnitus aurium, 169
Toluylendiamine, 592
Tongue, paralysis of, 172, 226
Tonic spasms, 140
Tonics, cardiac,473

; in constipation,
566

Tonsils, chronic enlargement of,

526 ; diseases of, 521

Tonsillitis, follicular, 525 ;
suppura-

tive, 524
Tophi in gout, 798
Tormina in dysentery, 83

Torticollis, fixed, 301; rheumatic,

795; spasmodic, 301

Trachea, compression of, 366

;

diseases of, 365 ; new growths
in, 366 ; obstruction of, 366 ;

tubercle of, 366
Tracheitis, 365
Tracheotomy in diphtheria, 98
Tract, sensory, 234
Tract- diseases, 195
Trance, 321
Transfer, 324
Treatment, 6 ; preventive, 6

;
pro-

phj'lactic, 6
Tremor senilis, 304
Trichina spiralis, 586
Trichinosis, 586
Trichocephalus dispar, 58-1

Trichophyton tonsurans, 865
Trichorrhexis nodosa, 861
Tricuspid obstruction, 468

obstructive murmur, 461
regurgitation, 467
regurgitant murmur, 462

Trismus, 310
Trommer's test for sugar, 755
Tubal nephritis, acute, 696

;
chi'onic,

699
Tubercle, anatomy of, 117 ; bacilli,

118, 409 ; of bronchial glands,
649 ; of heart, 483 ; of kidney,
725; of liver, 613; of lung,
401 ; of meninges, 266 ; of
mesenteric glands, 651 ; of
pericardium, 492 ; of peri-
toneum, 635 ; in Addison's
disease, 647

Tubercular laryngitis, 353
Tuberculosis, 117 ; miliarj--, 119;

pulmouaiy, 401
Tuffnell's treatment of aneurysm.

Tumours, abdominal, 637 ;
cerebral,

246 ; extradural of siiiual
cord, 222; of lung, 420;
of pancreas, 028 ; in gastric
cancer, 547 ; of spleen, 644

;

intradural of spinal cord,
222

Tylosis palma; manus, 839
Typhlitis, 560
Typhoid fever, 31
Typhus fever, 20
Typus inversus in tuberculosis, 121
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Tyrosiu iu acute yellow atrophy of
liver, 603

Ulcers, distension, S^O; gastric, ')40
;

of skin, S12; ])erforating, of
duodenum, .')')'.), perforating,
of foot, 198

; ])erforating, of
Btomach, ;j'10

; i^erforating, iu
locomotor ataxy, 198 ; ster-
coral, 570

Ulnar nerve, lesions of, 17'5

Umbilication in small-pox, 58
Umbilicus iu tubercular peritonitis,

636
Undefended space, 475
Urtemia, 691 ;

chronic, 692
Urate deposits in gout, 798
Urates in urine, 748
Urea, tests for, 745
Urethra, tubercle of, 726
Uric acid calculus, 737 ; in urine,

748 ; tests for, 749
Uridrosis, 857
Urinary organs, diseases of, 676

;

parasites in, 728
pigments, 749

Urine, albumen m, 678 ; altered
conditions of, 742 ; calcic ox-
alate in, 748 ; chlorides in,

746 ;
chylous, 732 ; chromo-

gens of, 750 ; in chronic inter-

stitial nephritis, 704 ; in

chronic tubal nephritis, 699;
in jaundice, 589 ; obstructive

suppression of, 740 ; fjlios-

phates in, 746 ;
quantity of,

743 ;' reaction of, 751 ; solids

of, 744 ;
specific gi-avity of,

743 ; sugar in, 755 ;
sulphates

in, 747 ; urates iu, 748 ; urea
in, 745 ; uric acid in, 748

Urinometer, 743
Urobilin, 750 ;

pathological, 750
Uroerythriu, 750
Uroha3matoj)orphyrin, 750
Urostealith calculus, 738

Urticaria, 817 ;
bullosa, 817 ; fac-

titious, 817; papulata, 817;
pigmentosa, 818

Vaccination, 62
Vaccinia, 62
Vaccino-syphilis, 64

Vagabonds' disease, 872
Vagus nerve, lesions of, 170

Valerian in diabetes insipidus, 753

Valves, diseases of, 453
Vapour bath, calomel, in syphilis,

114 ; in jiephritis, 697
Varicella, 64
Variola, 56
Varioloid, 60
Vascular system, functional disor-

ders of, 516
Veinc fluide, 439
Venous hum, 657

pulsation, 446
Ventriculi, sarciua, 552
Vermiform appendix, inflammation

of, 560
Verruca, 841

;
acuminata, 811

Vertigo. 298 ; aural, 299
; gastric,

300
Vesicles, 812
Vesicuhe seminales, tubercle of, 726
Vesicular murmur, 340
Vessels, changes of, in Bright's

disease, 688
Vibices, 811
Vibration, tactile, 337
Visceral syphilis, 1 12
Vision, double, 160
Vital capacity, 338
Vitiligoidea, 855
Vocal cords, cadaveric position of,

359 ;
paralysis of, 359

resonance, 343
Voice, auscultation of, 343
Voltaic current, 145
Volume of pulse, 441
Volvulus, 367
VomicEE, iu phthisis, 402
Vomiting, colfee-ground, 542

;
faecal,

570; f£ecal, in gastro-colic

fistula, 547 ; in acute dys-
pepsia, 537 ; in acute gastritis,

532 ; in Addison's disease,

646 ; iu chronic dyspepsia,

538 ; in chronic gastritis, 535

;

iu dilated stomach, 652 ; in

gastric cancer, 546 ; in intes-

tinal obstruction, 570 ; of
blood, in cirrhosis, 606 ; ster-

coraceous, 570
;

m-ajmic, 692

;

Vox cholerica, 101

Wallerian degeneration, 149

Wart, 841
Wasting palsy, 207
Water supply as means of spread

of cholera, 99 ; of enteric

fever, 32

Waxy liver, 610
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Weil's disease, 45
Wens, 853
Wet pack in fever, 15

meals, 812
Whispering echo, 411

White columns of cord, lesions of,

181

Whooping-cough, C6

Winter cough, 374
Woolsorters' disease, 132

Word blindness, 243

Word deafness, 243_
WoTOis, intestinal, 579
AVritei-s' cramp, 332
Wryneck, fixed, 301

;
spasmodic, 301

Xanthelasma, 590, 855

Xanthine calculus, 737

Xanthoma, 590, 855; diabeticorum,

856 ;
planum, 856 ; tuberosum,

855
Xerodermia, 840 ; of Kaposi, 84;}

Yeastplant in dilated stomach, 552

Yellow acute atrophy of liver,

602
Yellow fever, 80

Zenker's change in muscle in enteric

fever, 3S ; in typhus, 24

Zona, 835
Zones, hysterogenic, 320
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Second Edition (Fourteenth of Fownes'). By William A. TiLDKN,

D.Sc., F.fl.S., Professor of Cliemistry iii the Mason College, Bii--

mingham. With 122 Wood Engravings, antl Coloured Plate of

Spectra. Crown 8vo, 8s. 6d.

Vol. II.—Chemistry of Carbon-Compounds,
or Organic Chemistry. Second Edition (Thirteenth of Fownes').

Edited by Wm. A. TiLDEN, D.Sc, F.R.S. With Engi-avings. Crown

Svo, 10s.

CHILDREN, DISEASES OP.

DAY.—A Manual of the Diseases of Children.
By William H. Day, M.D., Physician to the Samaritan Hospital for

Women and Children. Second Edition. Crown Svo, 12s. 6d.

ELLIS.—A Practical Manual of the Diseases
of Children. By Edward Ellis, M.D., late Senior Physician to the

Victoria Hospital for Sick Children. With a Formulary. Fifth

Edition. CiwvnSvo, 10s.

GOODBART.—The Student's Guide to Diseases
of Children. By .Tames Frederic Goodhart, M.D., F.R.C.P.,

Physician to Guy's Hospital and Lecturer on Pathology in its

Medical School. Fourth Edition. Fcap. Svo, 10s. 6d.

SMITH.—A Practical Treatise on Disease in
ChUdren. By Eustace Smith, M.D., F.R.C.P., Physician to H.M. the
King of the Belgians, and to the East London Hospital for Children.

Second Edition. Svo, 22s.

By the same Author.

Clinical Studies of Disease in Children.
Second Edition. Post Svo, Ts. 6d.

Also,

On the Wasting Diseases of Infants and
ChiUken. Fifth Edition. Post Svo, 8s. 6d.

<Sr..£;/iV^;ii!.—Compendium of Children's Dis-
eases; a Handbook for Practitioners and Students. By JOHANN
Steiner, :m.D. Translated by Lawson Tait, F.R.C.S., Surgeon to the
Birmingham Hospital for Women, &c. Svo, 12s. 6d.
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DENTISTRY.
GORGAS. — Dental Medicine : a Manual of

Dental Materia Medica ami Therapeutics. By Ferdinand J. S. Gougak,
A.M., M.D., D.D.S., Professor of Dental Surgery and Science, &c., in
the University of Maryland. Third Edition. 8vo, 16s.

HARRIS. — The Principles and Practice of
Dentistry

;
including Anatomy, Physiology, Pathology, Therapeutics,

Dental Surfeeiy, and Mechanism. By Chapin A. Harris, M.D., D.D.S.
Twelfth Edition, revised and edited by Ferdinand J. S. Gorqas,
A.M., M.D., D.D.S. With over 1,000 Illustrations. 8vo, 33s.

STOCA'^iV^.—Elements of Dental Materia Medica
and Therapeutics, wth Pharmacopoeia. ByJames Stocken, L.D.S.E.C.S.,
late Lectui-er on Dental Materia Medica and Therapeutics and Dental
Sui-geon to the National Dental Hospital; assisted by THOMAS Gaddks,
L.D S. Eng. and Edin. Thii-d Edition. Fcap. 8vo, 7s. Gd.

TOMES (C. ^.).—Manual of Dental Anatomy,
Human and Comparative. By CHARLES S. Tombs, U.A., F.R.S.
Third Edition. With 212 Engravings. Crown Svo, 12s. 6d.

TOMES {J. and C. S.).—A System oi Dental
Surgery. By Sir JOHN TOMES, F.R.S., and Charles S. Tomes, M.A..
M.R.C.S., F.R.S. Third Edition. With 292 Engravings. Crown
Svo, 15s.

EAR, DISEASES OF.

BURNETT.—The Ear: its Anatomy, Physio-
logy, and Diseases. A Practical Treatise for tlie Use of Medical

Students and Practitioners. By Charles H. Burnett, M.D., Aural

Surgeon to the Presbyterian Hospital, Philadelphia. Second Edition.

With 107 Engravings. Svo, 18s.

DALBY.—On Diseases and Injuries of the Ear.
By Sir William B. Dalby, F.R.C.S., Aural Surgeon to, and Lecturer

on Aural Surgery at, St. George's Hospital. Third Edition. With
Engravings. Crown Svo. 7s. 6d.
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EAR, DISEASES OF—continued.

/OiVLEJ^.—Practitioner's Handbook of Diseases
of theEai- and Naso-Pharynx. By H. Macnaughton Jones, M.D.,

M.Ch. ; Examiner, and late Professor in the Queen's University ; and

Surgeon to the Cork Ophthalmic and Aural Hospital. Third Edition

of " Aural Surgery." With 128 Engravings, and 2 Colomed Plates

(16 Figures). JRoyal 8vo, 6s.

By the same Author.

Atlas of the Diseases of the Membrana
Tympani. In Coloured Plates, containing 59 llgures. \Vith Ex-

planatory Text. Crown 4to, 21s.

FORENSIC MEDICINE.
ABERCROMBIE. — The Student's Guide to

^iledical Jurisprudence. By JOHN Abercrombie, M.D., F.R.C.P.,

Physician to Charing Cross Hospital. Fcap. 8vo, 7s. 6d.

OGSTON.—Lectures on Medical Jurisprudence.
By Francis Ogston, il.D., late Professor of lledical Jui-ispradence

and Medical Logic in the University of Aberdeen. Edited by FRANCIS
Ogston, Jun., M.D., late Lecturer on Practical Toxicology in the

University of Aberdeen. With 12 Plates. 8vo, 18s.

TAYLOR.—Th.& Principles and Practice of
Medical Jurisprudence. By Alfred S. Taylor, M.D., F.R.S.

Third Edition, revised by Thomas Stevenson, M.D., F.R.C.P., Lec-

turer on Chemistry and Medical Jmisprudence at Guy's Hospital

;

Examiner in Chemistry at the Royal College of Physicians ; OfiScial

Analyst to the Home Office. With 188 Engravings. 2 Vols. 8vo, 31s. 6d.

By the same Author.

A Manual of Medical Jurisprudence.
Eleventh Edition, revised by Thomas Stevenson, M.D., F.R.C.P.

With 56 Engravings. Crowi 8vo, 14s.

ALSO,

On Poisons, in relation to Medical Juris-
prudence and Jledicine. Third Edition. With 104 Engi-avings.

Cro^vn 8vo, 16s.

TIDY AND WOODMAN.—A Handy-Book of
Forensic Medicine and Toxicology. By C. Meymott Tidy, M.B. ; and
W. Bathurst Woodman, il.D., F.R.C.P. With 8 Lithogi-aphic Plates
and 116 Wood Engravings. 8vo, 31s. 6d.
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HYGIENE.
PARKES.— A Manual of Practical Hygiene.

By Edmund A. Parkks, M.D., F.R.S. Seventh Edition by F. ue
CHA0MONT, M.D., F.R.S., late Professor of Military Hygiene in tht
Ai-my Medical S«hool. With 9 Hates and 101 Engravings. 8vo, 18s.

WILSON.—A Handbook of Hygiene and Sani-
tary Science. By Geokge Wilson, M.A., M.D., F.R.S.E., Medical
Officer of Health for Mid Warwicksliire. Sixth Edition. With En
gravings. Crown Svo, 10s. 6d.

MATERIA MEDICA AND THERAPEUTICS.

LESCHEE.—Recent Materia Medica. Notes
on their Origin and Therapeutics. By F. HAKWOOD Lescher, F.C.S..

Pereira Medallist. Third Edition. 8vo, 2s. 6d.

OWEN.—A Manual of Materia Medica; in-

corporating the Author's "Tables of Materia Medica." By Isambaei>
Owen, M.D., F.R.C.P., Lecturer on Materia Medica and Therapeutics

to St. George's Hospital. Second Edition. Cro>vn Svo, 6s. 6d.

ROYLE AND HARLEY.—A Manual of Materia
Medica and Therapeutics. By J. Forbes Royle, M.D., F.R.S., and

John Harley, M.D., F.R.C.P., Physician to, and Joint Lecturer on

Clinical Medicme at, St. Thomas's Hospital. Sixth Edition, including

addition and alterations in the B.P. 1885. With 139 Engravings.

Crown 8vo, 15s.

<SOC7T.ff.4LZ,.—The Organic Materia Medica of
the British Pharmacopoeia, Systematically Arranged. By W. Southall.
F.L.S. Fourth Edition. Crown Svo, 5s.

THOROWGOOD. — The Student's Guide to
Materia Medica and Therapeutics. By John C. Thorowoood, M.D.,

F.R.C.P. Second Edition. With Engravings. Fcap. Svo, 7s.

WARING.—A Manual of Practical Therapeu-
tics. By Edward J. Waring, C.I.E., M.D., F.R.C.P. Foui-th^dition,

revised by the Author and Dudley W. Buxton, M.D., M.R.C.P.

Crown Svo, 14s.
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MEDICINE.
CHARTERIS.—The Student's Guide to the

Practice of Medicine. By M. Chartekis, M.D., Professor of Tliera-

peutics and Mateiia Medica, University of Glasgow. With En-

gravings on Copper and Wood. Fifth Edition. Fcap. 8vo, 9s.

FAGGE.—The Principles and Practice of Medi-
cine. By tlie late C. Hilton Fagge, M.D., F.R.C.P., Edited by

Philip H. Pye-Smith, M.D., F.R.S., F.K.C.P., Physician to, and

Lecturer on Medicine in, Guy's Hospital. Second Edition. 2 Vols.

8vo. Cloth, 38s., leather, 44s.

FENWIGK.—'Th& Student's Guide to Medical
Diagnosis. By Samuel Fenwick, M.D., F.K.C.P., Physician to the

London Hospital. Si.\th Edition. With 114 Engravings. Fcap. 8vo, 7s.

By the same Author.

The Student's Outlines of Medical Treat-
ment. Second Edition. Fcap. 8vo, 7s.

FOWLER.—A Dictionary of Practical Medicine.
By Various Writers. Edited by James Kingston Fowler, M.A., M.D..

F.R.C.P., Senior Assistant Physician to, and Lecturer on Pathological

Anatomy at, Middlesex Hospital. 8vo., cloth, 21s. ; half-calf, 25s.

HARRIS.—The Student's Guide to Diseases
of the Chest. By Vincent D. Harris, M .D., F.R.C.P., Physician to

the Victoria Park Hospital for Diseases of the Chest. With 55

Engravings, plain and Coloured. Fcap. 8vo, 7s. 6d.

NIXON.—Handbook of Hospital Practice and
Physical Diagnosis. By Christopher J. Nixon, M.D., LL.D. Professor

of Medicine in the Catholic University, Dublin ; Examiner in

Medicine, K.Q.C.P.I., and for the Conjoint Examinations of K.Q.C.P.

and S. Irel. With Plates and Engravings. Svo, 9s.

TAYLOR.—A Manual of the Practice of Medi-
cine. By Frederick Taylor, M.D., F.R.C.P., Physician to, and
Lecturer on Medicine at, Guy's Hospital. With 23 Illustrations.

Crown Svo, 15s.

WARNER.—The Student's Guide to Clinical
Medicine and Case-Taking. By FRANCIS Warner, M.D., F.R.C.P.,

Physician to the London Hospital. Second Edition. Fcap. Svo, 5s.
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MIDWIFERY.
BARNES.—L.ectnrts on Obstetric Operations,

including the Treatment of Htcmorrhage, and forming a Guide to tlie

Management of Difficult Labour. By Robkut Barnes, XI.D., F.E.C.P.,
Consulting Obstetric Physician to St. George's Hosi)ital. Fourth
Edition. With 121 Engravings. 8vo, 12s. 6d.

BURTON.—l:iar\dhoo\i of Midwifery for Mid-
w-ives. By John E. Burtou, M.R.C.S., L.R.C.P., Surgeon to the
Liverpool Hospital for Women. Second Edition. With Engiav-
ings. Fcap 8vo, 6s.

GALABIN.—A Manual of Midwifery. By Alfred
Lewis Galabin, M.A., M.D., F.R.C.P., Obstetric Physician and
Lecturer on Midwifery, &c., to Guy's Hospital, Examiner in Mid-
wifery to the Conjoint E.xamining Board for England. With 227

Engi-avings. Crown 8vo, 15s,

RAMSBOTHAM.—The Principles and Practice
of Obstetric Medicine and Surgery. By FRANCIS H. Ramsbotham, M.D.

,

formerly Obstetric Physician to the London Hospital. Fifth Edition.

With 120 Plates, forming one thick handsome volume. Svo, 22s.

REYNOLDS. — Notes on Midwifery: specially
designed to assist the Student in preparing for Examination. By J. J.

Reynolds, L.R.C.P., M.R.C.S. Second Edition. With 15 Engravings.

Fcap. Svo, 4s.

ROBERTS.—The Student's Guide to the Practice
of Midwifery. By D. Lloyd Roberts, M.D., F.R.C.P., Lecturer on

Cluucal Midwifery and Diseases of Women at Owen's College, Phy-

sician to St. Mary's Hospital, Manchester. Tliird Edition. With 2

Colom-ed Plates and 127 Engi-avings. Fcap. Svo, 7s. 6d.

SCHROEDER.—A Manual of Midwifery; includ-
ing the Pathology of Pregnancy and the Puerperal State. By KARL
SCHROEDER, JI. D. , Professor of Midwifery in the University of Erlangen.

Translated by C, H. Carter, M.D. With Engravings. Svo, 12s. 6d.

SWAYNE.—Obstetric Aphorisms for the Use of
students commencing ilidwifery Practice. By Joseph G. Swayne,

M.D., Lecturer on Obstetric Medicine at the Bristol Medical School

Ninth Edition. With 17 Engravings. leap. Svo, 3s. 6d.
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MICROSCOPY.
CARPENTER.—The Microscope and its Revela-

tions. By William B. Cakpentkh, C.B., M.D., F.R.S. Seventh
.

Edition. Edited by Bev. Dr. Dallingbr, F.R.S. With about 600

Engravings. Crown 8vo. (In the press.)

LEE. — The Microtomist's Vade-Mecum ; a
Handbook of the Jlethods ot Jlicroscopic Anatomy. By ARTHUR
BOLLES Lee, Assistant in tlie Kussian Laboratory of Zoology at

Villefranche-sur-Mer (JJ ice). Second Edition. 8vo, 12s. 6d.

OPHTHALMOLOGY.
aOWERS.—A Manual and Atlas of Medical

Ophthalmoscopy. By W. K. Gowers, M.D., F.R.S., F.R.C.I'.,

Physician to the National Hospital for the Paralysed and Epileptic.

Third Edition. Edited with the assistance of Marohs Gunn, M.B.,

F.R.C.S., Surgeon to the Royal London Ophthalmic Hospital ;

Ophthalmic Surgeon to the National Hospital for the Paralysed and

Epileptic. With 1-2 Autotype Plates and 83 Engravings. 8vo, 16s.

HARTRIDGE.—The Refraction of the Eye. By
G0STAVUS HARTRIDGE, F.R.C.S., Surgeon to the Royal Westminster

Ophthalmic Hospital. Fourth Edition. With 98 Illustrations, T«st

Types, &c. Crown Svo, 6s.

HIGGENS.—Hints on Ophthalmic Out-Patient
Practice. By Charles Higgens, F.R.C.S., Ophthalmic Surgeon to,

and Lecturer on Ophthalmology at, Guy's Hospital. Third Edition.

Fcap. Svo, 3s.

MACNAMARA.—A Manual of the Diseases of
the Eye. By Charles Macnamara, F.R.C.S., Surgeon to, and Lecturer

on Surgery at, the Westminster Hospital. Fourth Edition. With
4 Coloured Plates and 66 Engravings. Cro^vn Svo, IDs. 6d.

NETTLESHIP.—The Student's Guide to Diseases
of the Eye. By Edward Nettleship, F.R.C.S., Ophthalmic Surgeon
to St. Thomas's Hospital, Surgeon to the Royal London Ophthalmic
Hospital. Fifth Edition. With 164 Engravings, and a Coloured Plate

illustrating Colour-blindness. Fcap. Svo, 7s. 6d.

POLLOCK.—The Normal and Pathological
Histology of the Human Eye and Eyelids. By C. Fred. Pollock,
M.D., F.R.C.S.E., and P.R.S.E., Surgeon for Diseases of the Eye,
Anderson's College Dispensary, Glasgow. With 100 Plates, con,taining

230 Original Drawings by the Author, Lithographed in black and
colours. Crown 8vOi 15s.
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OPHTHALMOLOGY—con^zmtecZ.

WOLFE.—On Diseases and Injuries of the Eye :

a Course of Systematic and Clinical Lectures to Students and Medical
Practitioners. By J. R. Wolfe, M.D., F.R.C.S.E., Senior Surgeon to
the Glasgow Ophthalmic Institution, Lecturer on Ophthalmic Medicine
and Surgery in Anderson's College. With 10 Coloured Plates, and 120
Wood Engi'aviugs, 8vo, 21s.

PATHOLOGY.
BOWLBY.—The Student's Guide to Surgical

Pathology and Morbid Anatomy. By Anthony A. BowLBY, F.R.C.S.,
Surgical Registrar and Demonstrator of Practical Surgery and Sur!
gical Pathology at St. Bartholomew's Hospital. Second Edition.
With 15S Engravings. Fcap. 8vo, 9s.

JONES AND SIEVEKING.—A Manual of Patho-
logical Anatomy. By C. Handfield Jones, M.B., F.R.S., and Sir
Edward H. SiEVBKiNG, AI.D., F.R.C.P. Second Edition. Edited, with
considerable enlargement, by J. F. Payne, M.B., Physician to, and
Lecturer on Pathological Anatomy at, St. Thomas's Hospital. With
195 Engravings. Crown 8vo, 16s.

LANCEREAUX.—Atlas of Pathological Ana-
tomy. By Dr. LANCEREAUX. Translated by W. S. Greenfield, M.D.,
Professor of Pathology in the University of Edinbui'gh. With
70 Coloured Plates. Imperial Svo, £5 5s.

MOORE.—Pathological Anatomy of Diseases,
arranged according to the Nomenclature of Diseases of the R.C.P.
Lond. By Norman Moore, M.D., Assistant Physician and Lecturer
on Pathological Anatomy to St. Bartholomew's Hospital. With
110 Illustrations. Fcap. Svo, 8s. 6d.

SUTTON. — An Introduction to General
Pathology. By John Bland Sutton, F.R.C.S., Sir E. Wilson
Lecturer on Pathology, R.C.S. ; Assistant Surgeon to, and Lecturer on
Anatomy at, Middlesex Hospital. With 149 Engravings. Svo, 14s.

WYNTER AND WETHERKD.—A Manual of
Clinical and Practical Pathology. By W. Essex Wtnter, M.D.,

Medical Registrar and late Demonstrator of Anatomy and Chemistry

at the Middlesex Hospital ; and Frank J. Wethered, M.D.,

Assistant Physician to the City of London Hospital for Diseases of

the Chest. With 4 Coloured Plates and 67 other Illustrations, Svo,

12s. 6d.
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PHYSIOLOGY.
CARPENTER.—Principles of Human Physio-

logy. By AViLLiAM B. Carpenter, C.B., M.D., F.R.S. Ninth Edition.

Edited by Henry Power, M.B., F.R.C.S. With 3 Steel Plates and

377 Wood Engravings. Svo, 31s. 6d.

DALTON.—A Treatise on Human Physiology :

designed for the use of Students and Practitioners of Medicine. By

John C. Dalton, il.D., Professor of Physiology and Hygiene in the

College of Physicians and Surgeons, New Yorlc. Seventh Edition.

With 252 Engravings. Royal Svo, 20s.

FREY.—The Histology and Histo-Chemistry of
Man. A Treatise on the Elements of Composition and Structure of the

Human Body. By HEINRICH FREY, Professor of Medicine in Zurich.

Translated by ARTHUR E. BARKER, Surgeon to the University College

Hospital. With 608 Engravings. Svo, 21s.

SANDERSON—Handhoo^i for the Physiological
Laboratory : containing an E.xposition of tlie fundamental facts of the

Science, with explicit Directions for their demonstration. By J.

BURDON Sanderson, M.D., F.R.S.; E. Klein, M.D., F.R.S.; Michael
Foster, M.D., F.R.S., and T. Lauder Brunton, M.D., F.R.S. 2 Vols.,

with 123 Plates. Svo, 24s.

SHORE.—Elementary Practical Biology. Vege-
table. By THOMAS W. Shore, M.D., B..Sc. Lond., Lecturer on

Comparative Anatomy at St. Bartholomew's Hospital. Svo, 6s.

YEO.—A Manual of Physiology for the Use of
Junior Students of Aledicine. By Gerald F. Yeo, M.D., F.R.C.S.,

F.R.S., late Professor of Physiology in King's College, London. Second

Edition. With 318 Engravings (many figures). Crown Svo, 14s.

PSYCHOLOGY.
BUCKNILL AND TUKE.—A Manual of Psycho-

logical Medicine : containing the Lunacy Laws, Nosology, jEtiology,

Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity,

with an Appendix of Cases. By John C. Bucknill, M.D. F.R.S.,

and D. Hack Tcke, M.D., F.R.C.P. Fourth Edition with 12 Plates

(30 Figures). Svo, 25s.

GLOUSTON. — Clinical Lectures on Mental
Diseases. By Thomas S. Clouston, M.D., and F.R.C.P. Edin.; Lec-

turer on Mental Diseases in the University of Edinburgh. Second
Hdition. With 8 Plates (6 Coloured). Crown Svo, 12s. 6d.
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SURGERY.
BELLAMY.—The Student's Guide to Surgical

Anatomy
;
an Introduction to Operative Surgeiy. By Edward

Bellamy, I'.K.C.S., Surgeon to, and Lecturer on Surgery at, Charing
Cross Hospital. Third Edition. With 80 Engravings. Fcap Svo"
7s. 6d.

BRYANT.—A Manual for the Practice of
Surgery. By Thomas Bryant, F.R.C.S., Consulting Surgeon to Guy s

Hospital. Fourth Edition: With 750 Illustrations (many being
coloured), and including 6 Chromo-Lithograpliic Plates. 2 Vols!
Crown Svo, 32s.

DRUITT AND 50Fi).—Druitt's Surgeon's Vade-
Mecum ; a Manual of Modern Surgery. Edited by Stanley Boyi>,
M.B.,B.S. Lond., F.R.C.S., Assistant Surgeon and Pathologist to the
Charing Cross Hospital. Twelfth Edition. With 373 Engravings.
Crown Svo, 16s.

HEATH.—A Manual of Minor Surgery and
Bandaging. By CHRISTOPHKK Heath, F.R.C.S., Holme Professor of

Clinical Surgery in University College and Surgeon to the Hospital.

Ninth Edition. With 146 Engravings. Fcap. Svo, Gs.

By the same Author.

A Course of Operative Surgery : with
Twenty Plates (containing many figures) drawn from Natui-e by

M. Leveille, and Coloured. Second Edition. Large Svo, 30s.

ALSO,

The Student's Guide to Surgical Diag-
nosis. Second Edition. Fcap. Svo, 6s. 6d.

JA COBSON.—The. Operations of Surgery: in-

tended especially for the use of those recently appointed on a Hospital

Staff, and for those preparing for the Higher Examinations. Hy
W. H. A. JACOBSON, i\r.A., M.B., M.Ch. O.xon., F.R.C.S., Assistant

Surgeon to Guy's Hospital, and Lecturer on Anatomy in tlie Medical

School. With 199 Ensra\'ings. Svo, 30s.
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SUE,Ct'KELY—continued.

SOUTHAM.—Regional Surgery : including Sur-
gical Diagnosis. A Manual for the use of Students. BY I'kederick

A. SOUTHAM, M.A., M.B. O.von., F.U.C.S., Assistant-Surgeon to the

Koyal Infirmary, and Assistant-Lecturer on Surgery in the Owen's

College School of Medicine, Manchester. Vol. 2. The L'pper Ex-

tremity and Thorax. Crown 8vo, 7s. 6d. Vol. 3. The Abdomen and
Lower Extremity. C'roM'n Svo, 7s.

WALSHAM.—Surgery : its Theory and Practice
(Student's Guide Series). By William J. Walsham, F.R.C.S.,

Assistant Surgeon to, and Lecturer on Anatomy at, St. Bartholomew's
Hospital. Third Edition. "With 318 Engravings. Fcap. Svo, 10s. 6d.

TERMITsTOLOGY.
MAXWELL.—Ttvm\no\og\3i Medica Polyglotta :

a Concise International Dictionary of Medical Terms (French,

Latin, English, German, Italian, Spanish, and Russian). By Theodork
Maxwell, M.D., B.Sc. Lond., P.R.C.S. Edin. Roy. Svo, les.

MAYNE.— Medical Vocabulary: being an
Explanation of all Tenns and Phrases used in the various Departmenta
of Medical Science and Pi-actice, giving their Derivation, Meaning,
Application, and Pronunciation. By R. G. Mayne, M.D., LL.D. Si.xth

Edition, by W. W. Wagstaffe, B.A., F.R.C.S. Crown Svo, 10s. 6d.

TREVES AND LANG.—A Germa.n-English Dic-
tionary of Medical Terms. By Fredbeick Treves, F.R.C.S., Sur-

geon to the London Hospital, and Hugo Lang, B.A. Half-bomid in

calf, 128.

WOMEN, DISEASES OF.

BARNES.—A Clinical History of the Medical
and Surgical Diseases of Women. By Robert Barnes, M.D., F.R.C.P.,

Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St.

George's Hospital. Second Edition. With 181 Engravings. Svo, 28s.

DUNCAN.—Clinical Lectures on the Diseases
of Women. By J. Matthews Duncan, A.M., M.D., LL.D., F.R.C.P.
F.R.S., late Physician Accoucheur to, and Lecturer on Jlidwifery at,

St. Bartholomew's Hospital. Fourth Edition. Svo, 16s.
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WOMEN, DISEASES OY—continued.

GALABIN.—The Student's Guide to the Dis-
eases of Women. By Alfred L. Galabin, M.D., F.R.C.P., Obstetric
Physician to Guy's Hospital, Examiner in Obstetric Medicine to the
University of Cambridge, and to the U. C. P. Lond. Fourth Edition.
With 94 Engravings. Fcap. 8to, 7s. 6d.

REYNOLDS.—Notes on Diseases of Women.
Specially designed to assist the Student in preparing for Examination.
By J. J. Reynolds, L.R.O.P., M.R.C.S. Third Edition. Fcap. 8vo,
2s. 6d.

SAVAGE.—The Surgery of the Female Pelvic
Organs. By Henry Savaqk, M.D., lond., F.R.C.S., one of the Con-
sulting Medical Officers of the Samaritan Hospital for Women. Fifth
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